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PUBLIC NOTICES 


CITY OF SALISBURY 
SOUTHERN RHODESIA 
ITEM I.—Stoker Fired Water Tube Boilers and Other 


Plant. 
1TEM II.—Switchgear, Transformers, Reactors and 
Auxiliary Apparatus. 





lenders are Invited for the 
SUPPLY, DELIVERY and ERECTION of the 
above-mentioned POWER STATION PLANT and 
at er ay in accordance with the City Council’s 


Specifications 
One cone of the specifications for each of the above 
may obtained from the Consulting Engineers, 


32, Victoria Street, 
London, §.W.1, on or after ist September, on pay- 
ment to them of a fee of £5 5s. for each specification. 

Additional copies of the specifications may be 

obtained from the Consulting Engineers in London 
on payment of £2 2s. for each such additional copy. 
Sums paid on any number of copies up to four will 
be refunded on receipt of a bona-fide Tender. 
Tenderers are requested to note that issue of a 
Certificate of Essentiality for the above plant and 
a is assu by the Southern Rhodesia 
sz for Co-ordination of Supplies. 
~ Sealed Tenders with all relative documents, 
endorsed to indicate the items to which they relate, 
must be delivered in triplicate as follows :— 

(1) Two copies of the original Tender and docu- 
ments to the OFFICIAL SECRETARY, Office 
of the High Commissioner for Southern 
Rhodesia, Rhodesia House, 429, Strand, 
London, W.C.2, as follows :— 


Item No. 1, not later than Monday, 13th 
October, 1941. 

Item II, not later‘ than Monday, 27th 
October, 1941. 


al i. licate Tender and documents to 
RZ & McLELLAN, 32, Victoria 
Street, “London, 8.W.1, not later than 24 hours 
after "deposit of the A Tenders and 
documents with the High Commissioner. 
The Council do not bind themselves to —— the 
lowest or any Tender. 712 


BOROUGH OF CHEPPING WYCOMBE 
WATER DEPARTMENT 
NEW PUMPING PLANT AT PANN MILL 


Corporation of the above 


he 
T Borough invite TENDERS from ex paeed 
ineering Firms for the SUPPLY and INST. 
tT N of an ADDITIONAL CENTRIFUGAL BORE. 
—_— et 


and ELECTRIC MOTOR, to pump 
60,000 p.h., together 
CONTROL a "tad SWITCHGEAR, PIPEWORK, and 


(2 





with the necessary 


Copies of the specification, bill of | rermer gre draw- 
ing, and form of Tender may be o from the 
Water Engineer's Office, 70-71, Easton 


roug) 
Streets High Wycombe, on payment of Two Guineas, 
= will be returned upon the receipt of a bona-fide 

‘ender. 

Sealed Tenders, endorsed ‘‘ Tender for New Pump- 
ing Plant,’’ to be delivered to the — not 
later than 12 Noon on 22nd Septembe: 1. 

The Corporation do not bind Ghanihves to accept 
the lowest or any as gS 

. YOUNG, A. Inst. W.E., 
Borough Water Engineer. 
70-71, Easton Street, 


High Wycombe, 
Bucks, 
August, 1941. 
BOROUGH OF CHEPPING WYCOMBE 
WATER DEPARTMENT 


REINFORCED CONCRETE CONTACT 
TANK AND ANCILLARY WORK 
T's 


Corporation of the above 
rough savite TENDERS oe the CONSTRUC- 


7724 





ON of a COVERED REINFORCED CONCRETE 
CONTA TANK to contain B17 000. gallons, together 
with TREATMENT E,  VENTI NG 

&c., to be erected adjacent to the Pann Mill 


ee ‘Station, High Wycombe. 

niy Contractors experienced in this class of work 
oat invited to tender, and they must have under- 
taken similar work for a period of at least three 
years, and it is requested that particulars of three 
examples of similar work which they have carried out 
be furnished. 


Copies of the mcg ogee bill of quantities, and 
form of Tender may be obtained from the Borough 
Water Engineer’s Office, OL Easton Street, High 
Wycombe, on payment of Two Guineas, which will 
be refunded on receipt of a bona-fide Tender. 

Drawi of the above scheme may be examined 
during 0 hours. 

Sealed Tenders, endorsed ‘‘ Tender for Contact 
Tank, &c.,’’ to be delivered to the undersigned not 
later than 12 Noon, 22nd September, 1941. 

The Corporation do not bind themselves to accept 

the lowest or any ae, 
. YOUNG, A. Inst. W.E., 
Borough Water Engineer. 
70-71, Easton Street, 
woes sige 


ucks, 
August, 1941. 


NEWCASTLE AND GATESHEAD 
WATER COMPANY 


APPOINTMENT OF AN ENGINEERING 
ASSISTANT 


7725 





Applications are Invited for 
the Ye geen = 2 of an ENGINEERING 
ASSISTANT, a@ commencing salary of £400 per 
annum no deduction for Superannuation 


Candidates should not exceed 35 y of and 
should be Corporate Members of the 1 Tnstitut + of 
Civil Engineers, and have had experience in ha 
design, construction and maintenance of large water- 
has including experience in the maintenance of 

Tapous rvoirs, Gravity and Mechanical 
pe aptton lant, Chlorination, Electric-driven Pump- 
lant and Waterworks bution. 

age, qualifications and ‘expe- 
ied by copies of ti recent 
sed ‘‘ Appointment of marded ng acbeaak, ' 

ppointment o nee: nt,”’ 
ut ge than 5th Bcc 1941, to the under- 


bh 
Sec Or denaat 
Boweestia om Gateshead Water Com y, 
7705 Pilgrim Street, Newcastle-on- e, 1. 











(S. MacDONALD) 








Che Engineer 
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PUBLIC NOTICES 


UNIVERSITY OF LONDON 
KING’S COLLEGE 


FACULTY or ENGINEERING. 
cIVIL, ELECTRICAL and 
CHEMICAL ENGINEERING. 


Cane Courses of Study, 
extending over three years, are arranged for 
he Engineering Degrees of the University of London 
pe for the 5 Digiees and Certificate of the College. 
DEPARTMENT OF CIVIL AND MECHANICAL 
ENGINEERING. 
re of Civil Engineering and Dean of the 
‘aculty :— 
Cc. H. LOBBAN, D.S8c., Inst. C.E. 
Professor of Mechanical pe He ll 
8. J. DAVIES, D.Se., Ph.D., Wh.Ex., M.I. 


Mech. E. 
DEPARTMENT of ELECTRICAL ENGINEERING. 
Siemens Professor of Electrical 
CATTERSON M.Eng., TEE. 


J. SMITH, 
DEPARTMENT OF 





r CHEMICAL ENG. 
(Discontinued during the War.) 
POST-GRADUATE COURSES and facilities for 
Research are provided in each of the above Depart- 
ments, which are fully equipped with modern plant 
and apparatus. 


For full information and tus apply 4 ee 
SECRETARY, LS COLLEGE, LONDON, a 


University, BRISTO 
Notice is Hereby Given that 
SULZER FRERES SOCIETE ANONYME 
SEEK LEAVE to AMEND the SPECIFICATION of 
PATENT APPLICATION No. 537,077, entitled 
‘* Improvements in or relating to Gas Turbine 
Installations.’’ Particulars of the proposed amend- 
ments were set forth in Official Journal (Patents) 
No. 2742, August 13th, 1941. Any person may give 
Notice of Opposition to the amendment by leaving 
Patents Form No. pe at the PATENT OFFICE, 25, 
SOUTHAMPTON BUILDINGS, LONDON, W.C.2, 
on or before the isthe September, 1941. 3471 








SITUATIONS OPEN 


COPIES oF TESTIMONIALS, NoT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 


ry 
\. 








IMPORTANT 
Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 








BABCOCK 


VALVE 


VALUE. 








INDEX TO ADVERTISEMENTS, PAGE 59 








IMPORTANT NOTICE 





All correspondence dealing with Editorial, Advertising 


and Subscription Matters 


28, ESSEX STREET, STRAND, LONDON, 


should be addressed to: 
W.C. 2 





Remittances and Letters 
should be sent to: 


dealing with Accounts 


** THE ENGINEER,” Accounts Dept., 
c/o The Pitman Press, 
Lower Bristol Road, 


Bath, Somerset. 








PUBLIC NOTICES 


PUBLIC NOTICES 





KINGSTON - UPON- HULL 
CORPORATION 


WATER DEPARTMENT 


APPOINTMENT OF ENGINEERING ASSISTANT 


Applications are Invited for 
the APPOINTMENT of an ENGINEERING 
ASSISTANT in Grade C of the Corporation’s Scale, 
at a salary of per annum, ris £350 per 
annum by annual increments of — plus a war 
bonus at the present time of 6 per ce 
Candidates should be Corporate Sembers of the 
Institution of Civil ineers and/or Mechanical 
Engineers, or hold similar qualifications, and have 
had previous experience in Water Undertakings 
The appointment will be subject to the provisions 
of the Local Government eee gd 1937, 
and the candidate selected will be required to pass 
a medical examination and serve a probationary 
eriod of 2 months, if they do not at present 
yw a designated post “under the above scheme. 
‘Appliestions, together with copies of two recent 

testimonials, T- Id be received not later than the 
10th Sapte miber, _ addressed to T. H.. JONES, 
Water Engineer and anew, CLOUGH ROAD. 
HULL, - and* yr alg: , the top left-hand corner 
5 Engineering Assista: 

Canvassing, either ditectly or indirectly, wit te a 








- disqualification. 





DEFENCE REGULATIONS, 1939 
NORFOLK WAR AGRICULTURAL 
EXECUTIVE COMMITTEE 


DRAINAGE OFFICER 


APplications are Invited for 

INTMENT of a DRAINAGE 
OFFICE he on — of emergency, at a salary 
of £500 per annum, = travelling expenses on 
Treasury Scale. Must have surveying and engineer- 
ing qualifications, administrative experience and 
ability, and be ineligible for military service. The 
successful candidate must provide a motor car for 
use in connection with his duties. 

Applications, with three testimonials, to Norfolk 
War Agricultural Executive Committee, not later 
than September 6th, 1941. 

A. R. TRORY, 


Secretary. 


ich, 
August, 26th, 1941. 7729 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 
For the — of fe gen the Proprietors are 
Biled. ~f-- ~ receipt of f aiikewiead haem my 
upon 
These notices ( er a ee Se See 
of charge, and co-operation is asked for. 





ANTED IMMEDIATELY, an__ Experienced 
ALUER of PLANT and MAC ERY. 
General knowledge of to-day’s insurable values 
essential for priced schedules.—Apply, LEOPOLD 
FARMER & SONS, Factory Specialists, 46, Gresham 
Street, E.C.2. 7719 a 





JANTED IMMEDIATELY for Government Con- 
tracts, First-class MACHINE SHOP FORE- 
MAN, accustomed to all classes of Machinery, includ- 
ing Capstan Lathe Work, capable of working to fine 
limits. Very AE gy oe post for suitable man. 





Works situa radford district, Yorkshire.— 
Address, 7711, The Engineer Office. 7711 a 
HARTERED ge ty AGENTS __ London, 


REQUIRE TWO QUALIFIED TECHNICAL 
ASSISTANTS, one specialising in Chemical Work ; 
must be over 45 years = oo. State experience and 
salary required.—Box 784, Sells Ltd.. Brettenham 
House, Strand, London, W.C.2. 3472 a 


ABOUR OFFICER (Male) REQUIRED by General 
eering Firm with personnel of over 3000. 
Must have good education (preferably graduate), good 
experience in engineering and in dealing with labour 
in engineering works. Men between the ages of 30 and 
40 who are keenly interested in personnel work should 
apply, giving full details of Cn and stating 
age and salary required.—Address, 7721, The Engi- 
neer Office. 7721 a 








LANT AND MACHINERY VALUER.—VACANCY 
for a MAN with thorough experience in the 
Compilation of Inventories and Valuations of Plant 
and hinery. Salary £350-£400 per annum.— 
Apply, giving full particulars of experience, » 
CHAMBERLAIN & WILLOWS, 23, Moorgate, tre 
A 





For continuation of Small Advertise- 
ments see page 2 





SITUATIONS OPEN (continued) - 
Page 2 : 
SITUATIONS WANTED, Page 2 
AUCTIONS, Page 60 


BUSINESSES and PREMISES 
For Sale, &c., Page 60 


FOR SALE, Page 60 
PATENTS, Page 2 
MACHINERY, &c., WANTED, Page 60 





For Advertisement Rates see 
First Column Overleaf . 





CLASSIFIED ADVERTISEMENTS CLOGE POR 


PRESS—NOON WEDNESDAYS 








THE 


ENGINEER 


Ava. 29, 1941 








Che Engineer 


Annual Subscription Rates 
(ineluding postal charges). 

BRITISH ISLES ... 

CANADA... ... .. 


per Ed. 





**THE METALLURGIST.”’ 
Rectal which deals with the Science and 
Practice s t) both ferrous and non-ferrous, is 
es e last issue of THE ENGINEER 
eash aenuaae ak Next date, October 31st. 


This Su; 


Classified Advertisements are 1/- per 


inch—minimum ose 
EEK Fe Ee inch. 
Goters mast be sesee by 2 re 


mpanied mittance. e rates 
ation” Ghasaitied Advertisements cannot, bo iuseted 
pot any a jot be 
unless delivered before TWO o'clock on Wednesday 
afternoon. 





ee 2 ne at & ee 
°, Paper are 
Polisher eh'uher inne ore ts be 


Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


Teleg. Address, 


ah ee vt C60 ee London.”” 





SITUATIONS WANTED 


SITUATIONS WANTED 


PATENTS 





lw one Over Mili Age, DESIRES 
CHANGE, experienced mech. handling 
plants, screens and crushers, &c., modern production 
methods in constructional and machine shop practice, 
an, &c.—Address, P3474, Engineer 
ice 





INERGETIC BUSINESS MAN, Age 48, Extensive 
workshop, commercial, buying and selling expe- 
rience, SEEKS WHOLE or PART-TIME ENGAGE- 
MENT, placing sub-contracts, progressing deliveries, 
liaison work, &c., or similar, on ndon. 
Nominal remuneration.—Address, tea T6. The Engi- 
neer Office P3476 B 


UGHTSMAN, Engineering Degree, Five Years’ 
experience, including structural design (R.C 

and steelwork), electro-chemical plant lay-out and 
design, pi work, gas compressing plant lay-out, and 
light mechanical cexinesring, SEEKS POSITION, 
preferably London or District.—Address, 3467, The 
Engineer Office. 3467 B 


Eqns, Single, Age 24, Grad. Inst. Mech. 
4 — _cesigner-draughtsman, estimato: 

&c., 5 years’ works athens REQUIRES POST 

as ‘DESIGNER- DRA 


with Marine or 
Mechanical Engineering Compa: 





ny. State proposed 
salary.—Address, 3468, The oe Office. oce8 





F the Man You Are Seeking is Not Amongst those 
Advertising in this Column, a Small Announce- 
ment in the “* Situations Open ’’ Column will Quickly 
and Economically Produce the Right Selection of 
applicants. at the same time Eliminating Waste of 
Effort, Waste of Time, and Waste of Opportunity. 
The charge is Four Lines or Mey 
Additional 1 Line, Is.; Box Numbers, 6d 
includes despatch of all replies. 


M.A.P. 


as GENERAL or COMM 


S.; each 
. extra, which 





CONTRACTS.—Experienced ORGAN- 
ISER, Engineer, SEEKS POSITION 
ERCIAL MANAGER with 


engineering firm engaged in M.A.P., Admty. or 
M.O.S. _ work. First-class _ references. —Address, 
P3477, The Engineer Office. P3477 B 





TRUCTURAL ENGINEERING DRAUGHTSMAN 
(47), experienced in all classes of light and heavy 
constructional steel work, designing, detailing and 
quantities, DESIRES OPENING in adaptable 
capacity.—Address, P3480, The a. 
B 





PATENTS 





iy is DESIRED to SECURE the Full COM- 
MERCIAL Me gets in the United 
——— * of BRITISH PATENT No. 448,424, which 


tes t The Manufacture of Lubricants,” either 
by way of the GRANT of LICENCES or otherwise 
on terms acceptable to the Patentees rested 
parties desi a copy of the patent s spetification | w 
and further particulars should apply to 
LANGNER, 


ARRY & ROLLINSON, 5 to 9, Quality 
Court, Chancery Lane, London, W. C.2. 7716 H 


| i is DESIRED to SECURE the Full COM- 
MERCIAL DEVELOPMENT in the United 
——- of BRITISH PATENT No. 467,346, which 
= tuprovemente in Machine Tools,’’ either 
my way —m the GRANT of LICENCES or otherwise 
on terms acceptable to the Patentees.—Interested 
rties desiring copies of the patent cpecineetiee and 
Farther pre oa ee to VENS, 
LANGNER, PAR ROLLIN to 9, Quality 
Court, Chancery hy faa W.C.2. 








SITUATIONS OPEN 





ERT MORRIS, LTD., of Lough- 
borough, invite APPLICATIONS for fl the 
oh of WORKS MANAGER at their North 


A sound knowledge of Mechanical and Elec- 
trical a, coupled with —- 
experience of modern works managem 
necessary for the efficient control of the ‘staff 
and some 750 employees. 

This is an up-to-date works, comprising 
a me ating, ye steel welding, 

testing departments, for the pro- 
faction of light and heavy cranes and other 
ery 


The ability racter to plan and 
produce the werk to a definitely dated 





gramme are a EY Sg a position which o’ “ 
* yexcellent prospects to a practical engineer of 
real managerial ability. 
Address replies to Dept. 46, 3 
HERBERT MORRIS. LTD., 
LOUGHBOROUGH. 7714 a 
HIFT BP yy REQUIRED, Thoroughly 
qualified to take shift charge of hig! pr ee 
an a 


slenas raining plant, turbo-generators 
auxiliaries. Permanent appointment in Home 
Counties. Salary £366 per annum. Pension scheme. 
Address, stating age, experience and ~ peed 
copies of testimonials, 7720, The Engineer O: 





STANTON IRONWORKS COMPANY 
Limited, near Nottingham, invite APPLICA’ 
TIONS for the POSITION of CHIEF ENGINEER, to 
Take La of Maintenance and rte ens of a 





Works, embracing furnaces, and 
foundries, but specialised kn ae not essential.— 
Apply to the AGING D. R, at above 
a , Stating experience and present sa. a 

7718 a 
vos Post You Are Seeking May Not be Advertised 
in this Column, but do not lose the Opportunity 
of B Yi ~ yE ‘ore all those who 
== could employ you. An 


interested an 
Advertisement in the “‘ oitaeth ions Wanted ’ Fann ms 
would be seen by all Leading Engineering Conce’ 
for a cost of Four Lines, 4s.; is. for cach ‘Additional 
Line. is no way of covering so large a 
field for such a small charge. 


Weicenr to” CONTRACTORS REQUIRE 
AGENT to Take Charge of Reconstruction Work 
= Bh epee District scope for fully 
ced man. Able to supervise men.—Address, 
7697, "The Engineer Office 97 A 


OREMEN REQUIRED, Experienced in Laying 
Steel Pipe Lines and Installation of Pumps. 
ust be willing to travel.—Address, ing expe- 
rience and salary required, P3466, The ‘Engineer Office. 











SITUATIONS WANTED 


M.I.C.E., B.Sc., Specialist in Reinforced Con- 

« crete, 14 years’ experience, DESIRES CHANGE 
of EMPLOYMENT. Expert in Building design, 
A.R.P. construction, administration and control of 
Government contracts. thest. references.—Address, 
P3479, The Engineer Office. P3479 B 


SSISTANT ENGINEER (32) REQUIRES § 
TION ; 12 years’ industrial plant installation 
and a ng 4 reconstruction.—Address, 
75, The Engineer O P3475 B 


ENGINEER, A.M.I.C.E., M.I.M.E., DE- 
SIRES CHANGE Experience railways, factory 
lay-out, surveying ; * wide ~~ a 
Salary £1000.—Address, P3452, = a? pao 
2 














Cre Es (42), 
M. of 8S. Contract, 
Considerable dry gh 3 jn 


tion Works. 
IOMPETENT ENGINEER DESIRES EXECU. 
TIVE POSITION. Steel works trained, 6 years 
practical experience, foundry, machine shop, fitting 
shop, power station, hydraulic press dept.; 6 years 
design office, lay-out of plant, construction, "turnaces, 
metal mixers, et Lagoon ne gas plant installations. 
ill with prospects.— 
Address, P3464, “The ie Office. P3464 B 
eS. A.C.G.I., “A.M.I. Mech. E., age 45, 
good eral engineering knowledge ; 16 years’ 
recent continuous experience in desi , building, and 
Punning of turbines of all kinds, particularly indus- 
trial types. Anxious to assist war effort in post 
where ene _ best be used.—Address, 
3470, The Engineer Offi 3470 B 


| pong gs Military Age—REQUIRES POST 

for dura tion. Works management experience, 
labour-saving design of special 
and unusual m/cs., ——. —— &c.— 
Address, 3473, The Engineer O 3473 B 


ye ENGINEER, Age 30, With Wide ape 
UIRES RESPONSI “o> 
TION —Addrens, P3465, The Enginee! 


Just Com! mapetet Work on 
SEEKS ‘OINTMENT 


charge of large Construc- 
3469, The Engineer Office. 
3469 B 
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BLAST FURNACE PLANT BRIDGES CAISSONS 

DOCK GATES SLIPWAYS SLUICE GATES 

STEELWORKS PLANT TURNTABLES WAGONS 


WELDED WORK OF ALL TYPES 


x} TEESDALE IRONWORKS, THORNABY - ON - TEES 














London Office : 
VINCENT HOUSE, 
VINCENT SQ., S.W.1. 


se wt - apo 2 


‘orks & R 
CLYDESDALE TRS yWRKs, 
POSSILPARK, GLASGOW 


STEEL FRAMED 


BUILDINGS 
FOR ALL INDUSTRIES. 


Also all types of 
FENCING, RAILINGS 
and GATES. 








A. & J. MAIN & Co. L!D. 


CONSTRUCTIONAL ENGINEERS & FENCING CONTRACTORS. 

















FE. is 
! MERCIAL Poe ee 


DESIRED to SECURE the Full COM- 
MENT in po oe 
ee of BRITISH PATENTS Nos 9,643. a 
78, which relate Ay ve aire tebe indie Lathes, s 
either by way of the GRAN ES or other- 
ise on terms acceptable to the Pateaters. —Interested 
parties desiring copies of the —— eppeinees and 


her ee ut VENS, 
LANGNER, PAR ROLLINGON Ne to o Quality 
eek sath hg Ey W.C.2. 





B Permian of LETTERS PATENT Nos. 

340,921, 389,318 and 389,486, relating to 

“Rock ‘Drilling Machines,” DESIRE to GRANT 

LICENCES under the patents to interested parties 

on reasonable terms for the p e of EXPLOITING 

the same and ensuring their full commercial develop- 
ment in this country 


Enquiries to be "sadeesned to CRUIKSHANK & 
FAIR THER, 29, Southampton Buildings, 
London, W.C.2. 7709 Hu 





PROPRIETORS of BRITISH PATENT No. 
411,025, relating 7 Li _— Thread Cutting Die 
Heads,” is naa of ENTERING into 
ARRANGEM TS by pl of ot aoean or “ 
ene of EX- 
1 develop- 
p bas any — 


wise on reasonable terms for the 
PLOITING the same and ensuring ts | 
ment and practical working in 

teres: parties who desire a a a the patent 
nee and further particulars should apply to 
ARTHUR W. rarna of Stafford mans re 
Street, London, W C.2 


‘ie PROPRIETORS of the PATENT No. 352,745, 
for ‘‘ Attachment for Cables, Rods, Wires, or 
the like, and Method of Secur the Same to a 
Cable or the like,’”” are DESIROUS of ENTERING 
into ARRANGEMENTS by way of LICENCE and 





EXPLOITING the same and ensuring its deve- 
lopment and practical wor' in this eney an 


communications should be addressed in 

instance to tine, Lake and Co., 28, South- 

ampton Buildings, Chancery Lane, —— 
H 





For continuation of Small Adver- 
tisements see page 60 


LA MONT 
BOILERS 


FOR ALL PURPOSES. 


PARTICULARS FROM 
LA MONT STEAM GENERATOR Ltd., 
BELLA VISTA,’ mowers RD., LANSDOWN, 




















J DIESEL ENGINES 
Ilustrated Advertisement last and next week 
GLENIFFER ENGINES LIMITED 
Anniesland, GLASGOW. 














Briquette Machinery 


FOR 
COAL, COKE, ORES, &c. 


WRITE 
HERBERT ALEXANDER & CO., LTD. 


1-3, Charmouth Street, Leeds 


ROYLES 


IRLAM, Near MANCHESTER 
Calorifiers, Feed Heaters, Oil 
Heaters and Coolers, Twin 
and Single Strainers, Steam 
Traps, Reducing Valves, 4c. 4c. 


LIMITED 











"ETCHING EQUIPMENT 


AS SIMPLE TO USE AS A PEN 


W Jletch on any metal including ag ore stee 
—ideal for all difficult marking jobs. Does 
away with acid-etching ; quicker than machine 
engraving. Invaluable to all engineers, &c. 


Send for 

Booklet 

un en EN. 
WARCMESTIR't 








From 
Wholesalers 
or direct. 











F. W. BRACKETT & CO. LTD. 
— ENGINEERS - COLCHESTER 
ater Screens, Pennell Wylie Filters, 
Pumps, Air Compressors, Tron Castings, etc. 


























PRESSURE AND 
VACUUM GAUGES 


. _ 2 
¢ Divid a'r CUM fi 


. BIRMINGHAM 10. 
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A Seven-Day Journal 


Select Committee on National Expenditure 


Tue Eighteenth Report from the Select Committee 
on National Expenditure, which was published last 
week by H.M. Stationery Office, price 1s., contains 
the comments of various Departments upon a number 
of earlier reports. The comments, or, in some cases, 
the record of action taken, are given in full, but in a 
concluding appendix all the comments are sum- 
marised in tabular form against the recommendations 
to which they refer. It is interesting to observe that 
in the majority of cases the recommendations have 
been accepted, that in others they are agreed to in 
principle,. but present difficulties in practice, and 
that in yet others they are being adopted as 
rapidly as may be. In only a few instances have 
the recommendations been rejected. The Third and 
Fourth Report occupies much attention. These 
Reports dealt with labour, contracts, costs, and allied 
subjects, and comments are made by the Ministry of 
Supply and the Treasury. On the subject of costs 
and the much-discussed cost-plus contract, the 
Treasury points out that in wartime there are serious 
difficulties both for Departments and contractors in 
the way of fixed price contracts, but adds that as 
regards costing generally “changes in the arrange- 
ments have recently been made in order to promote 
uniformity, avoid overlapping and hasten results.” 
Touching upon the Fifth Report, the War Office 
agrees that cost-plus contracts should be avoided, but 
does not find it “always practicable.’”’ Amongst 
other details of interest to engineers it may be noted 
that the Ministry of Shipping is not prepared to relax 
the conditions governing the issue of engineers 
certificates, that an experienced shipbuilding engineer 
has been appointed to visit repairing yards and 
suggest improvement in equipment, that more ship 
repairs are to be done aboard, and that vessels for 
the salvage of ships are being obtained in America. 


The Gas Research Board 


In our issue of March 7th last, page 161, we gave a 
review of the constitution of the Gas Research Board, 
formed as the result of the joint action of the 
Chartered Institution of Gas Engineers, the Society 
of British Gas Industries, and the British Refractories 
Research Association. The incorporation of the 
Board has now been effected, and it has received from 
the Registrar of Companies its official certificate of 
incorporation under the Companies Act, 1929. The 
Board thereby acquires legal status, and its Council 
will proceed immediately with the election of members 
in accordance with the memorandum and articles of 
association. The Council of the Institution entrusted 
to the Council of the Gas Research Board the direction 
and control of the research work that had been pre- 
viously pursued by the Institution through its 
Research Executive Committee. The formation of 
the Board, it will be recalled, arose from the expressed 
desirability of closer collaboration in research between 
the supply side of the gas industry and the manufac- 
turers of plant, appliances and apparatus, in order 
that, when the time was considered opportune, 
financial assistance for such co-operative research 
might be sought from the Department of Scientific 
and Industrial Research. General reports of the work 
of the Board will be presented at the annual research 
meetings of the Institution, but members of the 
Board will receive more frequently confidential reports 
of the progress of the investigations going on, and 
they will also be able to suggest to the Council of the 
Board new lines of research work. 


The Late Lord Stonehaven 


Nort a few of our many readers will learn with the 
deepest regret of the death, on Wednesday, August 
20th, at his home, Ury House, Stonehaven, Kin- 
cardineshire, of Viscount Stonehaven, following a 
heart attack. He had a varied and distinguished 
career as a diplomat, and in the Army and in politics. 
It is, however, with his presidency of the Institution 
of Naval Architects since 1933 that we have to deal, 
since those years brought Lord Stonehaven into 
close contact with naval and mercantile ship- 
builders, not only in this country, but in Europe and 
America. John Lawrence Baird was born in 1874 
and became Baron Stonehaven of Ury in 1925 and 
a Viscount in 1938. After completing his education 
at Eton and Oxford he entered the Diplomatic Service 
in 1896, and subsequently served in Vienna, Cairo, 
Abyssinia, Paris, and Buenos Aires. In 1908 he took 
up politics and served under Mr. Bonar Law as 
Parliamentary Private Secretary. During the last 
war Lord Stonehaven, who had previously seen 
military service in the Somali campaign of 1903 to 
1904 as a political officer, was appointed to the 
Intelligence Corps, with which he served in France 
during the first year and gained the D.S.O. In 1915 
he was recalled to become the Parliamentary Member 
of the Air Board, a position which he continued to 
hold until the end of the war. Other positions he 
subsequently held were Under-Secretary to the Royal 
Air Force and the Home Office, and the Minister of 





Transport and First Commissioner of Works, a com- 
bined office. In 1925 he was appointed the Governor- 
General of Australia, in succession to Lord Forster. 
In 1933, three years after his return to England, he 
became President of the Institution of Naval Archi- 
tects. In 1936 he led the meetings which took place 
in New York at the invitation of the American 
Society of Naval Architects and Marine Engineers 
and soon gained respect and made friends in that 
new sphere. At the meetings of the Institution he 
touched upon important factors in the progress of 
naval and merchant shipbuilding and marine engi- 
neering, both in his presidential addresses and in his 
remarks during the discussions on papers. In 1938 his 
term of office as President expired, but he gladly 
accepted the unanimous invitation of the Council 
to hold office for another year, and in 1939 he con- 
tinued in office, presiding at the informal meeting of 
1941. In every sense Lord Stonehaven was a fitting 
link in the long chain of distinguished Presidents 
of the Institution of Naval Architects, and his death 
is a loss which will be deeply felt by his many’ friends. 


Labour and the War Effort 


No less than four Reports by the Select Committee 
on National Expenditure have been published in the 
last few days. With two of them, the nineteenth and 
twentieth, we deal elsewhere in this issue. The 
twenty-first, which was issued on Monday last, is con- 
cerned wholly with the best use of labour, and the 
twenty-second with allocation of man-power in the 
Army. The recommendations in the twenty-first 
Report are more than usually numerous. They 
open with the general statement that Departments 
must assume a large measure of direct responsibility 
for ensuring that labour and materials are used to 
the best advantage, and that the Industrial Health 
Research Board should work in the closest co-opera- 
tion with the Production Departments. Working 
together, these two should, after consultation with 
employers and employed, settle the maximum hours 
of work. Factories should be kept working seven 
days a week and for as many hours as possible, but 
the workpeople should have one day’s rest in seven. 
Piecework rates should be revised, but without dis- 
couraging output. Managements should take their 
workpeople more closely into their confidence, and 
charge hands and foremen should be appointed for 
their qualities of leadership, tact and organising 
ability. The disciplinary provisions of the Essential 
Work Orders should be kept constantly under review. 
The means and cost of transport of workers should 
be attended to. More vehicles should be made or 
repaired before the winter and others should be 
released. The Factories (Canteen) Order, 1940, 
should be amended and workpeople should have some 
responsibility for the management of their own 
canteens. Factory lighting should be improved. 
Finally, “‘ educational publicity ’ is needed to make 
workpeople appreciate the importance of their work, 
to remove misconceptions about their income tax, 
and to explain how the Excess Profits Tax operates 
to prevent profiteering. 


Central Council for Works and Buildings 


On Monday, August 25th, Lord Reith, the Minister 
of Works and Buildings, announced the formation of 
the Central Council for Works and Buildings, the 
membership of which is confined to those interests 
most directly and intimately concerned with the 
industry, employers and operatives, with a few pro- 
fessional and independent members. It will have the 
help of higher officers of the Ministry, who will give 
close connection with the executive machinery of the 
Ministry. All the members of the new Council were 
chosen by the Minister, and the first meeting took 
place on Tuesday last. The Chairman is Mr. Hugh 
Beaver, M. Inst. C.E., Director-General of Works and 
Buildings, previously partner in Sir Alexander Gibb 
and Partners, consulting engineers, Westminster ; 
and the Deputy Chairman Sir Ernest Simon, chairman 
of Simon Carves, Ltd., and governing director of 
Henry Simon, Ltd. The members are Mr. H. F. 
Brand, President of the British Employers’ Con- 
federation and chairman of Charles Brand and Son, 
Ltd.; Mr. G. M. Burt, chairman of John Mowlem and 
Co., Ltd., and the Building Research Board; Mr. 
Richard Coppock, President of the Building Industry 
National Council and General Secretary of the 
National Federation of Building Trade Operatives ; 
Mr. Luke Fawcett, President and Acting General 
Secretary of the Amalgamated Union of Building 
Trade Workers ; Mr. Oswald Healing, Past-President 
of the Surveyors’ Institution ; Sir Clement Hindley, 
Past-President of the Institution of Civil Engineers 
and Regional Works Advisor, London Civil Defence 
Region ; Mr. John Laing, chairman of John Laing 
and Son, Ltd.; Alderman Pitt, chairman of H. E. 
Pitt, Ltd., Newcastle-on-Tyne; Mr. Tom Pugh, 
Secretary of the Transport and General Workers’ 
Union (Building Trade); Mr. J. W. Stephenson, 
Director of Labour, Ministry of Aircraft Production ; 





Mr. Percy Thomas, Past-President of the Royal 
Institute of British Architects ; Mr. John I, Louden, 
President of the Scottish National Building Trade 
Federation ; and Mr. A. McTaggart, Regional Secretary, 
Scottish Regional Council. The official Ministry of 
Works and Buildings members are Mr. W. Leitch, 
Deputy Secretary ; Mr. H. H. Montgomerie, Principal 
Assistant Secretary ; Mr. T. P. Bennett, F.R.1.B.A., 
Director of Works; and Major-General K. C. 
Appleyard, M.I. Mech. E., Director of Emergency 
Works. An official member representing the Ministry 
of Labour has yet to be named, and the Secretary to 
the Council is Mr. E. J. Rimmer, B.Se., M.Eng., 
Assoc. M. Inst. C.E. 


The Control of Building and Civil 
Engineering 

In announcing the formation of the Council referred 
to above, the Ministry points out that in peacetime 
the two industries numbered about 1,400,000 workers. 
Now there are about 750,000 engaged on the main 
war construction and building works, and the rest 
with local authorities on maintenance and running, 
and air raid damage repair, &c. The main organisa- 
tions of employers include the Civil Engineering 
Contractors’ Federations, comprising 600 firms, 
and the building trades, comprising 8000 firms. 
There appear to be about another 50,000 builders 
outside, mainly smaller firms. Many of the unions 
are affected, but all are represented by the National 
Federation of Building Trade Operatives. There 
are also many professional, technical, and scientific 
institutions, representing architects, engineers, sur- 
veyors, quantity surveyors, and others, as well as 
manufacturers of raw materials and finished articles. 
The Building Industries National Council will 
endeavour to expand its field in order to bring in 
other interests which are not yet represented. 
Matters within the competence of the Council will 
include: The mobilisation of resources to secure 
maximum output and efficiency ; measures to secure 
maximum concentration of resources on vital work 
and to restrict non-essential work ; priority questions 
and the consideration of building programmes and 
their relationship to available resources of labour and 
materials, and the progress of all important jobs ; 
terms and conditions of employment affecting present 
output and efficiency ; welfare arrangements, general 
and particular ; the allocation of work among con- 
tractors and builders with regard to capacity, location, 
size and type ; form of contract to suit war conditions 
and to secure utmost incentive to efficiency and 
economy ; the control and use of construction plant 
and of transport equipment; the production and 
distribution of materials: their design, standardisa- 
tion and use as affecting efficiency ; education and 
training, and problems bearing on post-war recon- 
struction, and problems of man power arising from 
competing demands for labour. 


Richard Thomas and Co., Ltd. 


At the ninety-second ordinary general meeting 
of Richard Thomas and Co., Ltd., which took place 
in London on Friday, August 22nd, Mr. E. H. Lever, 
in his chairman’s address, made reference to the 
future prospects of the firm. With regard to the 
current year, Mr. Lever said that there were factors 
operating in the tinplate and sheet industries 
outside the firm’s control which, unless events took 
a more favourable turn at an early date, would 
almost certainly result in a lower turnover and a 
lower profit for the current year than had been 
achieved in the year under review. In view of 
subordinating everything to the direct war effort, 
there had been a severe curtailment in the use and 
production of tinplate, and the industry was faced 
with a concentration of its production. There was 
also a certain amount of redundant plant in the 
industry. The Ministry of Supply had recently 
decided to set up a Committee to consider and report 
upon these two questions. Mr. J. E. James, the 
deputy chairman of the company, was, fortunately, 
one of the members of the Committee, and his long 
experience would be of great help to it in its task. 
Until the report had been received, and action had 
been taken as a result of its findings, it was not possible 
to forecast the effect on the firm’s business. In 
October last a circular had been issued to share- 
holders, in which the general terms of the board’s 
policy had been set out. Although that policy might 
have to be adapted from time to time in order to 
meet changing conditions, it remained substantially 
the same as last year. The keystone of the policy 
was to derive the utmost possible benefit from the 
modern plant which had been installed at the Ebbw 
Vale works, and to do that with as, little capital 
expenditure and as little dislocation in other direc- 
tions as was possible. There was, Mr. Lever concluded, 
still much to be done before that objective was 
reached and many difficulties had to be overcome. 
Subject to the exigencies of war, none of those 
difficulties should be unsurmountable. 
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Failure of Tacoma Bridge 
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Wt shave just received from America a copy of 
the report by a board of engineers on the 
failure of the Tacoma bridge, some details of which 
have already appeared in these pages. The report 
is a bulky document of some 140 pages, together 
with appendices totalling as many pages again. In 
what follows we give excerpts from the main report. 
The appendices consist of a bibliography ; reports 
by Mr. Leon 8. Moisseiff to Mr. Lacey V. Murrow, 
Chief Engineer and Director of Highways, concern- 
ing the design of the bridge ;_ letters from repre- 
sentatives of the Public Works Administration and 
the Reconstruction Finance Corporation and a 
Board of Consulting Engineers, approving the 
design of the bridge; observations by various 
witnesses of the failure of the bridge ; a mathe- 
matical discussion by W. D. Rannie, of the 
Guggenheim Aeronautical Laboratory of the 
vibrations of suspension bridges; a lengthy 
summary of experimental investigations by Pro- 
fessor F. B. Farquharson at the University of 





Washington, with models of the Tacoma bridge ; 
and a further section by Dr. Louis G. Dunn, of the 
Guggenheim Aeronautical Laboratory, dealing 
with experiments on the aerodynamic character- 
istics of the suspended structure of the bridge. 





SUMMARY OF CONCLUSIONS 
As a result of the investigations which are 
described in detail in this report we have reached 
the following conclusions :— 

1. The Tacoma Narrows bridge was well 
designed and built to resist safely all static 
forces, including wind, usually considered in the 
design of similar structures. Its failure resulted 
from excessive oscillations caused by wind 
action. 

2. The excessive vertical and torsional oscilla- 
tions were made possible by the extraordinary 
degree of flexibility of the structure and of its 
relatively small capacity to absorb dynamic 
forces. It was not realised that the aero- 
dynamic forces which had proven disastrous in 
the past to much lighter and shorter flexible 
suspension bridges would affect a structure of 
such magnitude as the Tacoma Narrows bridge, 
although its flexibility was greatly in excess of 
that of any other long-span suspension bridge. 

3. The vertical oscillations of the Tacoma 
Narrows bridge were probably induced by the 
turbulent character of wind action. Their 
amplitudes may have been influenced by the aero- 
dynamic characteristics of the suspended struc- 
ture. There is, however, no convincing evidence 
that the vertical oscillations were caused by 
so-called aerodynamic instability. At the higher 
wind velocities torsional oscillations, when once 
induced, had the tendency to increase their 
amplitudes. 

4. Vertical oscillations of considerable ampli- 
tudes were first observed during the erection 
of the suspended floor and continued, at intervals, 
until the day of failure. While, at times, the 
resulting stresses in the stiffening girders were 
high, there is no evidence that any structural 
damage resulted. Under certain observed con- 
ditions very high stresses were caused in the 
ties which connected the suspended floor struc- 
ture to the cables at mid-span. 

5. It appears reasonably certain that the first 
failure was the slipping of the cable band on the 
north side of the bridge to which the centre ties 
were connected. This slipping probably initiated 
the torsional oscillations. These torsional move- 
ments caused breaking stresses at various points 
of the suspended structure and further structural 
damage followed almost immediately. The 
dropping of the greater part of the suspended 
structure of the centre span was made possible 
by the failure of the suspenders. This was 
followed by the sudden sagging of the side spans 
with resulting bending and overstressing of the 
towers and of the side spans. 

6. The suspension type is the most suitable 
and the most economical that. could have been 
selected for the Tacoma Narrows bridge. No 
more satisfactory location would have been 
chosen. 

7. Both the Public Works Administration and 
the Reconstruction Finance Corporation were 
entirely justified in assuming that, because of 





the experience and reputation of the consultants 


I 


employed by the Washington Toll Bridge 
Authority, there could be no possible question 
as to the adequacy of the design. Both agencies 
exercised thorough and competent supervision 
during the construction of the bridge. 

8. There can be no question that the quality 
of the materials in the structure, and the work- 
manship, were of a high order. 

9. Certain parts of the towers were severely 
overstressed and permanently deformed during 
the failure. While there is no visual evidence of 
damage to the cables, except at the centre of the 
north cable, it is probable that they were over- 
stressed during the torsional oscillations and as a 
result of the sagging of the side spans. The 
main piers were not damaged, except locally, 
during the failure and can withstand consider- 
ably heavier tower reactions than they received 
from the bridge as it existed. The anchorages 
were not damaged and are safe for forces not 
greater than those imposed by the original 
construction. 

10. The criteria usually considered for rigidity 





Tacoma Narrows bridge. In spite of certain 
remedial devices that were installed, these undula- 
tions continued after the completion of the struc- 
ture and its opening to vehicular traffic on July Ist, 
1940. Previous to November 7th, 1940, these 
oscillations, while of such magnitude that the 
structure could not be considered satisfactory for 
traffic, were not accompanied by torsion, and the 
resulting stresses in the suspended structure were 
within safe limits. About 10 a.m. on November 
7th a very severe torsional movement suddenly 
arose and the final failure, consisting of the 
dropping of most of the centre suspended span, 
followed about an hour later. 

While there have been a number of bridge 
failures attributed to wind, that of the Tacoma 
Narrows bridge brought the question of aero- 
dynamic action on suspension bridges into greater 
prominence than ever before. It was the opinion 
of the Hon. John F. Carmody, Administrator, 
Federal Works Agency, that public interest 
warranted investigation of the entire matter. He 
therefore appointed a Board of Engineers consist- 
ing of Othmar H. Ammann, consulting engineer, of 
New York City ; Theodore von Karman, Director 
of the Daniel Guggenheim Aeronautical Labora- 
tory at the California Institute of Technology, 
Pasadena, California ; and Glenn B. Woodruff, con- 
sulting engineer, of San Francisco, for such purpose. 
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FIG. 1—-TACOMA NARROWS BRIDGE 


against static forces do not necessarily apply to 
dynamic forces. 

11. The remedial installations in the bridge 
represented a rational effort to control the 
amplitudes of the oscillations. Further installa- 
tions, including diagonal stay ropes from’ the 
top of the towers to the floor, were being investi- 
gated when the failure occurred, and these 
would have increased the rigidity. It is doubtful 
that any measures of this ngture would have been 
sufficient to compensate for the extreme flexi- 
bility of the structure. 

12. The evidence as to whether the vertical 
oscillations of the bridge would have been 
affected by fairing (streamlining) is inconclusive. 
There is certain evidence that fairing would have 
had an unfavourable influence on the torsional 
stability. 

13. Further experiments and analytical 
studies are desirable to investigate the action of 
aerodynamic forces on suspension bridges. 

14. Pending the results of further investiga- 
tions, there is no doubt that sufficient know- 
ledge and experience exists to permit the safe 
design of a suspension bridge of any practicable 
span. The results of further research should 
furnish knowledge that will permit of more 
economical design. 

15. This report has been restricted to the 
Tacoma Narrows bridge, except that available 
information from other bridges has been con- 
sidered. 





INTRODUCTION 
Oscillations of considerable amplitudes, caused 


by wind, were apparent during the erection of the 





[Of the following section of the report, which is a 
review of the history, organisation, design, con- 
struction, and behaviour of the bridge, we omit the 
first part and print a lengthy abstract of the rest.] 


CONSTRUCTION AND BEHAVIOUR OF BRIDGE 


Description of Bridge.-—The bridge was a suspen- 
sion structure with a centre span of 2800ft. and two 
side spans of 1100ft. each (Fig. 2). Baek stays of 
497 -4ft. on the west side and 261 -8ft. on the east 
side made the total horizontal length of the bridge 
between strand shoes 4759-2ft. The roadway was 
26ft. wide ; two 4ft. 9in. sidewalks were provided ; 
the width was 39ft. centre to centre of cables and 
stiffening girders. In addition to the suspension 
structure, the plate girder approach spans and the 
anchorages made the overall length 5939ft. 

The main piers are 64ft. 6in. by 117ft. 6in. in 
plan. The west pier extends to El. —170-0 and 
the east one to E]. —219; these elevations are at 
the cutting edge, the bottom of the excavation and 
seal being approximately 5ft. lower. The caissons 
are of cellular construction, the seal extending 
about 20ft. above the cutting edge. The cells are 
capped at the top with the concrete bases for the 
towers, in which bases the tower anchor grillages 
are embedded. 

Except for the cable splay chambers and 4 
chamber at the centre line to reduce the weight, 
the anchorages consist of solid blocks of concrete. 
The east anchorage is 70ft. by 170ft. in plan and 
an average of 50ft. high. The west anchorage is 
70ft. by 160ft. in plan and an average of 55ft. high. 
Each anchorage contains approximately 20,000 
cubic yards of concrete. 

The main towers are 420ft. in height and form 
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rigid frames without diagonal bracing. The tower 
shafts are of cellular construction. The shafts 
are spaced at 39ft. centres at the top and are 
battered to a spacing of 50ft. at the base. Each 
shaft is of cruciform section. In the longitudinal 
direction each shaft tapers from 13ft. at the top 
to 19ft. at the bottom. Transversely, a constant 
width of 13ft. is maintained. Each tower weighs 
1926 tons. 

Each cable consists of nineteen strands of 
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332 No. 6 cold-drawn galvanised wires. The 
diameter of each cable under wrapping is 17}in. 
and the net area of wire 190-3 square inches. It 
was constructed with a sag, under dead load of 
232ft. or a sag ratio of one-twelfth. The total 
weight of cable wire is 3817 tons. The suspenders 
are spaced 50ft. along each cable and consist of four 
parts of l}in. diameter ropes. 

The suspended structure consisted of two stiffen- 
ing girders, spaced 39ft. centre to centre, transverse 
floor beams at 25ft. centres, five lines of longi- 
tudinal stringers spaced 5ft. 9in. centre to centre, 
the lateral system and the reinforced concrete 
roadway slabs, kerbs and sidewalks. Each stiffen- 
ing girder consisted of a web 96in. by }in., four 
angles 8in. by 6in. by }in., and two covers 20in. 
by fin. They were stiffened both horizontally and 
vertically. The plate girder floor beams were 52in. 
deep. The stringers were 2lin. rolled beams. The 
roadway slab was 5}in. and the sidewalk slab 24in. 
thick. Both slabs were heavily reinforced. 

During the development of the details several 
innovations, including welded cable saddles and 
cable bands and new details for strand adjustment, 
were introduced. 

Remedial Measures.—With the experience at the 

Bronx-Whitestone and other bridges with com- 
paratively shallow stiffening girders, the engineers 
of the Tacoma Narrows bridge anticipated, before 
starting of erection of the suspended structure, the 
oscillations which later occurred. Accordingly they 
studied means of reducing the amplitudes and 
designed the centre ties and the hydraulic buffers 
at the towers. These devices were installed before 
opening the bridge to traffic (centre ties about 
June Ist and buffers about June 28th). The side 
span “ hold-downs ”’ were installed on October 4th 
and 7th, 1940, in the east and west side spans 
respectively. 
‘ The centre ties consisted of diagonal stays 
between the mid-span cable bands and the stiffen- 
ing girders. Each stay was lfin. diameter bridge 
strand with an ultimate strength of 270,000 lb. 
The stays were attached to the cable band by lugs 
welded thereto and to the girders by heavy clips. 
Turnbuckles were provided for adjustment. 

The hydraulic jacks or buffers consisted of 
plungers connected to the floor system of the centre 
span operating in cylinders attached to the tower. 
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of each side span and leading to heavy concrete 
blocks on the ground line for the east side span and 
supported on timber piles for the west side span. 
Model Tests.—The use of models has proven so 
advantageous in determining the erection procedure 
of suspension bridges that a similar one was con- 
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structed at the University of Washington under 
the direction of Professor F. B. Farquharson for a 
similar purpose. In the meantime information 
concerning the oscillations of the other bridges was 
secured and it was decided to construct a more 
elaborate model. As soon as the vertical oscilla- 
tions were discovered and the need for remedial 
measures became apparent, tests were instituted to 
determine the relative efficiency of the different 
proposals. These tests have been continued since 
the failure of the bridge. The results are as yet 
unpublished, but through the courtesy of the 
sponsors the data have been made available for our 
use. In addition, extensive wind tests were made 
at the University of Washington. 

Construction—The following dates show the 

progress of construction :— 
... September 27th, 1938 

. November 23rd, 1938 
.... November 23rd, 1938 

.. September 11th, 1939 


cy January 6th, 1940 
March 9th, 1940 


Bids received... ... 
Contract awarded a 
Construction commenced ... 
Main piers completed ... 
Towers completed... 

Cables completed... ... ... ..- 
Suspended steel completed... ... May 31st, 1940 
Concrete roadways completed ... June 28th, 1940 
Bridge opened for traffic . July ist, 1940 


The bridge failed on November 7th, 1940. 

The Behaviour of the Bridge-—The oscillations 
of the Tacoma Narrows bridge were noticed during 
the erection of the suspended structure. No 
records of the modes nor of the amplitudes during 
this period are available, but observers have 
stated that the amplitudes were comparable to 
those in the completed structure. 

After the completion of the bridge a systematic 
series of readings were taken under the direction of 
Mr. Eldredge. For the purpose of these observa- 
tions a series of targets were mounted on the lamp 
standards on the south side of the bridge and 
readings taken through a transit located on the 
canopy at the toll house. The longitudinal spacing 
of the targets is indicated by points 1 to 9 in Fig. 4. 
The analysis of this material indicates that in 
most cases one principal mode of oscillation pre- 
vailed over a certain period of time. However, the 
modes of oscillation frequently changed. An 
attempt has been made to identify the actual 
oscillations of the bridge with the principal modes 
derived from theory and from observations made 
on the dynamically similar model of the bridge at 





As the span moved longitudinally oil was forced 





through a pipe line, the flow being checked by a 
needle valve. / 
The side span hold-downs (Fig. 2) consisted of| Fig. 4 shows typical examples of the modes of 


two 1 fin. bridge strands connected to each girder 


various modes of oscillation observed by Professor 
Farquharson on the model and on the bridge. 


oscillation observed at the bridge. The numbers 
identify these particular modes with the types 
given in Fig. 3. The curves marked “ T ’’ (denot- 
ing theoretical) represent the shape of the deflection 
obtained for the same modes by the mathematical 
calculation, assuming interaction between the 
centre and side spans. The numbers with the 


| 
| 
















| 
: 1 "7 
p—“7—| 


SECTION - MAIN PIERS 


suffix ‘‘ A’ designate such oscillations which have 
the same character as the calculated modes ; 
however, with an apparently inverted phase rela- 
tion from those indicated in Fig. 3, between the 
main span and the side span. The only physical 
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‘ FIG. 3—MODES OF OSCILLATION 


change in the structure during the periods of the 
measurements was the installation of the “ hold- 
downs ”’ in the east and west side spans on October 
4th and 7th, respectively. The observatians do 





the University of Washington. Fig. 3 shows the 
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necessarily include the greatest amplitudes. ‘‘ (5) Traffic loads appear to have no measur-| frequency. These data may be tabulated as 
The following is quoted trom a letter of Mr. LL. R.| able effect on the motion. follows :— 
Durkee, Project Engineer, dated November 4th, ‘* (6) Altogether, seven different motions have = ape Gt Double ompiited, Frequency 
1940 :— been definitely identified on the main span of the} “"P.° 8") esha Pe ae: 
(1) Motions of considerable magnitude, bridge, and likewise duplicated on the model. - = ” 
having amplitudes as high as 48in. with fre- These different wave actions consist of motions es. 36 12 
from the simplest, that of no nodes, to the most Ga lakhs gs Be 
complex, that of seven nodes. The seven-node Psvire) thle ont 7 
motion has been observed but once and had a ea 21 
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Types refer to Mode of Oscillation drawing, Fig. 3. 

T indicates theoretical oscillations with assumed maximum 
amplitude of 20in. for the various types. 

. full-line observations. 

<, broken-line observations. 


FIG. 4—OSCILLATIONS OBSERVED ON BRIDGE 


quencies of 16 per minute, have been observed 
with wind velocities as low as three or four miles 
per hour. 

(2) Motions of varying degrees of violence 
have been noted in winds up to 48 miles per 















































Fic. 5—DECK AND. TOWER OF BRIDGE 


hour. The violence of motion is not necessarily 
proportional to the velocity of wind. 

*“*(3) The bridge has remained motionless at 
times in wind velocities varying from zero to 
35 miles per hour. 

(4) There appears to be no difference in the 





motion whether the wind is steady or gusty. 


frequency of 30 cycles per minute. 
(7) Amplitudes as high as 60in. (overall 
motion plus to minus) have been observed.”’ 


Excerpts of other reports from Mr. Durkee 
follow :— 


September 18th, 1940.—‘‘ Movement appears to 
be caused by wind or air currents and exist from 








On the morning of the failure the centre span was 
oscillating with either eight or nine nodes with a 
frequency of thirty-six to thirty-eight per minute. 
There appeirs to have been no instrumental 
measurement of the amplitudes. The opinion of 
witnesses is that they were no larger than had 
previously occurred. Figs. 6 and 7 are enlarge- 
ments of single frames of motion pictures taken by 








FIGS. 6 AND 7—NORTH CABLE CENTRE ‘TIES 


wind velocities of one or two miles per hour up to 
the highest observed velocities of thirty-five 
miles an hour. These movements are vertical 
and have approached a maximum magnitude 
of about fifty inches and a maximum rate of 
twenty-seven complete oscillations per minute. 
The most common type appears to be that which 
is designated No. 3 (Type 5 in Fig. 3). These 
movements do not occur continuously, but for 
irregular intervals of time from a few moments 
up to six or eight hours. While no definite 
data are available, it is estimated that of the total 
time, these movements are probably occurring 
10 to 15 per cent. of the time.” 
Attached to that report was a diagram showing 
the types of motions, their amplitudes and 





SHOWING ALTERNATE SLACKNESS OF TIES 


Walter Miles, of the Pacific Bridge Company, at 
9.30 a.m. on the morning of the failure and are of 
the north centre tie. These pictures show the 
complete film much better, a decided longitudinal 
motion of the centre of the cable in relation to the 
centre of the suspended span. From these pictures 
it is evident that the diagonal guys became alter- 
nately slack and therefore partially ineffective. 
This slackness permitted greater amplitudes of the 
relative motions between the cable and the 
suspended structure ; and motions of these ampli- 
tudes had a material effect on the stresses in the 
centre tie. The pictures show that the motions, 
largely as a result of the slackness, were accom- 
panied by severe impact. 
(To be continued) 
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(Continued from page 117, August 22nd) 


ACH airport project or scheme presents an 
individual problem, with its general require- 
ments and its local conditions as to topography, 
meteorology, accessibility, traffic and other factors. 
Considerations affecting safety and efficiency of 
operation, including convenience, may cover such 
matters as adequate area for the present and for 
future expansion, a firm and well-drained surface 
at all times, favourable topographic and meteoro- 
logical conditions, favourable location with respect 
to public highways and industrial districts, and 
especially freedom from surrounding vertical 
obstructions. 

As to topography, mountains or low swampy 
areas which afford few suitable sites may cause 
high construction costs, while sites in river valleys 
must be considered in regard to the possibility of 
floods. In general, an airport should provide a 
smooth and well-drained landing area, sufficiently 
firm to permit the safe operation of aircraft under 
all ordinary weather conditions. It should be 
approximately level, and free from obstructions or 
depressions which may be hazards to operation. 
It is desirable that the entire area should be safe 
and usable for aircraft. In some places with rough 
and broken topography the construction of an all- 
way field would be economically unsound. For 
such cases the landing strip type of field may be 
more advantageous, provided that adequate length 
and width are secured. 

It is important also to consider the question of 
vertical obstructions—natural or man-made— 
within 2 miles of the boundary of the site. These 





may consist of trees, tall chimneys, transmission 
lines, &c., and the practicability of removing them 
or reducing them to a safe and permissible height 
is to be considered. Such obstructions may reduce 
the effective length of the available landing area 
and so necessitate a greater length than would 
otherwise be necessary. As already noted, the 
approaches should be clear of vertical obstructions 
within a glide path or gradient of 1 in 20 to 1 in 40, 
according to the class of airport. Thus, an obstruc- 
tion 50ft. high adjacent to the boundary of a 
Class 1 airport would in effect shorten the effective 
landing and take-off length by 1000ft., necessitating 
an extra length of 1000ft. to compensate for this 
obstruction in the approach zone. 

Under certain conditions the prevailing baro- 
metric pressure at the proposed site must be taken 
into consideration, independent of the elevation 
above sea level. For example, there may exist a 
more or less permanent low pressure area during 
the summer months, as in some parts of the United 
States. Besides the effect of increased altitude in 
reducing air density, there is also the effect of 
increased temperature. On a very hot day an 
aeroplane will require a considerably longer run 
before taking off, as a result of the decreased air 
density due to temperature, and its rate of climb 
will thus be reduced. The combined effect of 
barometric pressure and temperature must be con- 
sidered in computing the maximum prevailing 
density-altitude, which usually is equivalent to an 
altitude much higher than the actual elevation of 
the site. Decrease in barometric pressure and 
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increase in air temperature combined have the 
effect of requiring longer landing areas. 

As to the effect of wind, prevailing winds of 
more than negligible velocity tend to decrease the 
effective length of landing and take-off runways. 
But as there are few places where wind blows with 
regularity and steadiness, it is usually ignored as a 
factor in determining the size of an airport The 
least favourable condition is with no wind, and this 
condition is usually assumed. 

When the site for an airport has been selected, or 
when the enlargement of an existing airport has 





been decided upon, complete plans for the develop- 
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boundaries and ownership or occupancy. (2) 
Topographical survey, preferably on a scale of lin. 
to 200ft., and with contour intervals of 2ft. 
(3) Location and obstruction maps, showing the 
relation of the site to neighbouring communities 
and to public roads, railways and other public 
services. They should also show the position and 
height of obstructions above the field level within 
a slope of 30 to 1 from the boundaries and within 
a 3-mile radius for outstanding vertical obstruc- 
tions. (4) Aerial survey and photographs: aerial 
photographs of the site and surrounding territory, 
reduced to a uniform scale and combined in a com- 





electric communication and power lines to serve 
the airport. (13) Air traffic: density and control 
of the expected air traffic would be studied as 
related to the lay-out and planning of the airport. 
(14) Zoning: provision for zoning or otherwise 
protecting the aerial approaches to the airport. 
(15) Construction programme: this would be in 
the form of a list or statement outlining the order 
in which the several units of the development 
should be undertaken. 

A typical but theoretical master plan lay-out for 
@ major airport of Class 3 or 4, on an area 1 mile 
square, is shown in Fig. 4. This plan has a double 
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Fic. 1—FirstT STAGE 


ment should be prepared. It is important that 
construction should not be begun prematurely or 
without thorough planning, especially as to future 
expansion. In .instances where such planning 
has been neglected certain parts of the original 
construction have had to be abandoned or altered 
when the time came for enlargement. The result is 
unnecessary cost and perhaps some inferiority or 
inconvenience in the completed airport. 

A complete master plan should be a preliminary 
to construction activity. This plan should show 
the site and all existing facilities and works, such 


DEVELOPMENT OF MAJOR AIRPORT 





as roads, sewers, drains, fences and boundaries. 
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plete picture, may be of great assistance. (5) 
Meteorological data : records of wind, rainfall and 
precipitation and temperature. (6) Soil survey : 
surface and subsoil materials, their profiles and 
determination of the ground water level. (7) 
Earthwork: plans and sections of existing and 
proposed surfaces, slopes and gradients of the 
landing area, landing strips and runways, both for 
initial construction and future work. (8) Drainage : 
existing and proposed lines of drains, with outlets, 
gradients, sizes of pipes, depth of trenching and 
character of back filling. (9) Runway lay-out : 
beside the plan, with longitudinal and cross sections, 
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FIG. 2—SECOND STAGE DEVELOPMENT OF AIRPORT 


runway system, but provides also for a future 
triple runway system, as indicated by dotted lines. 
The runways are 150ft. wide and are spaced 700ft. 
between centres for the parallel diagonal runways 
and 950ft. for the transverse runways. These 
latter are 4280ft. long, while the diagonal lines have 
lengths of 4500ft. and 5840ft. Two separate groups 
of four hangars each, including shop facilities, 
front upon two wide-paved aprons. This arrange- 
ment makes the groups independent and free from 
interference with each other. Areas marked A-A 
at each end of the site are reserved for future 
additional hangars and other buildings. Similar 
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For an enlargement project it should show such 
facilities as boundary fences, runways, drainage 
systems, hangars, and other buildings, field markers 
and lighting systems. Then upon this plan should 
be laid out the proposed initial and ultimate 
development. The design must be flexible enough 
to provide for meeting changed conditions, and it 
should be examined and revised from time to time 
as found necessary or desirable to accommodate 
progress in aeronautical developments. In the 
preparation of such a master plan the following 
factors would be covered by information and 
drawings :—(1) Property survey, showing 
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FIG. 3—THIRD STAGE DEVELOPMENT OF AIRPORT 
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drainage and other features, there would be specifi- 
cations covering the paving materials and con- 
struction methods. (10) Building lay-out: the 
positions of present and future buildings would be 
defined, as well as areas for the parking of motor 
cars; the various markers would also be indicated. 
(11) Landing area lighting : for this there would be 
plans and specifications covering initial and future 
systems, with wiring diagrams, control points and 
sizes, types and locations of lamps, cables, trans- 
formers and other equipment. (12) Public utilities : 
plans showing provision for water, gas and oil 
mains, sewers, local transportation lines, and also 
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PLAN OF CLASS 3 OR 4 MAJOR AIRPORT 


areas on each side, marked B-B, are available for 
the parking of motor-cars or aircraft. 

In the planned gradual development of such a 
site the first stage—a small or Class 1 airport— 
would be the lower right-hand quarter section of 
the ultimate plan, as shown in Fig. 1. On the mile- 
square section secured by lease or option agree- 
ments to provide for future purchase and expan- 
sion, this initial plan would be built. Its runways 
are the elementary units of the ultimate system. 
The first unit of hangar and shop facilities is 
included, together with adequate drainage, fencing, 





marking and wind direction indicators. In this 
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stage the airport would provide for the needs of 
local flying and the occasional itinerant aircraft. 

The second stage of development, to a Class 2 
airport, extends into the lower left-hand quarter 
section, as shown in Fig. 2. Here the runways 
have been extended, a second unit of hangars pro- 
vided, and taxi-strips built to connect the apron 
and loading platform with the runways. The 
additional facilities would provide adequate servic- 
ing of aircraft and would include lights for the 
field, with boundary, obstruction and flood or 
contact lighting. 

For the third stage, constituting an airport of 
Class 3, the additions extend into the upper half 
of the site, as shown by Fig. 3. Here the landing 
strips, runways and taxi-ways are lengthened to 
meet the requirements of traffic and two more 
hangars and shop units have been erected to pro- 
vide for air carrier and non-scheduled operation. 
Other improvements include the administration 
building, with a tower for control of the airport 
traffic and also providing such terminal services 
as waiting rooms, ticket office, general offices and 
means for guiding, protecting and controlling 
passengers in moving to and from the aircraft. 
The fourth stage of development, completing the 
master plan as shown in Fig. 4—for an airport of 
Class 4— includes the parallel runways to expedite 
the landing and taking off of aircraft under con- 
ditions of increased traffic. There are also instru- 
ment landing installations, additional hangar and 
shop accommodations, parking areas, hotel, club, 
shop and storage facilities, concessions, &c., to meet 
in full the requirements of the aviation industry. 

(To be continued) 








Construction and Equipment of a 
Factory* 


THE Select Committee appointed to examine the 
current expenditure defrayed out of moneys provided 
by Parliament for the Defence Services, for. civil 
defence and for other services directly connected 
with the war, and to report what, if any, economies 
consistent with the execution of the policy decided 
by the Government may be effected therein, has 
made further progress in the matters referred to it 
and has accepted the following report of its Sub- 
Committee on Air Services. 

The Sub-Committee have investigated in some 
detail the construction and equipment by the Ministry 
of Aircraft Production of a factory for the manu- 
facture of certain parts of aeroplanes. They have 
examined the case with particular care in the belief 
that some of its characteristic features may be found 
in other schemes of the same kind. 

The original scheme for the construction of the 
factory was approved by the Air Ministry (which was 
at that time the Department responsible) on January 
29th, 1940. The factory was to be used for the manu- 
facture of certain aeroplane accessories. The total 
area was to be 90,000 square feet, and the cost, 
excluding certain services, such as water, lighting, &c., 
was to be £90,000; with full services the estimated 
cost was £156,824. 

The contract for the building work was placed in 
February, 1940, after competitive tendering, and 
stipulated that the whole of the work should be 
completed by June 30th, 1940; it was a measured 
contract based upon an agreed schedule of prices and 
provision was made for variations in the standard 
rates of wages or in the cost of materials. In the first 
instance it was arranged that the factory should be 
operated on a “‘shadow”’ basis; that is, it was to 
be managed, on behalf of the Ministry, by a company 
already engaged on contracts for the Ministry, at an 
agreed fee irrespective of profits or turnover, and none 
of the risk was to be borne by the managing company. 

Progress in the early months of 1940 was slow ; 
this, the Sub-Committee have been informed, was 
mainly to be attributed to the, severe winter weather, 
but whatever the causes, it was clear in May that the 
stipulated date for completion would not be adhered 
to. A conference was held in that month between the 
Director of Air Ministry Factories, the contractor and 
the architect with a view to speeding up the work. 

At the same time, notwithstanding the delay in the 
completion of the original scheme, it was decided that 
the size of the factory should be more than doubled. 
A further building of 100,000 square feet was to be 
added and it was estimated that the total cost of 
construction would be increased from £156,824 to 
£258,324. The work was placed in the hands of the 
original contractors by the extension of the previous 
building contract, the agreed schedule of prices being 
applied to the additional work. Authority was given 
by the Ministry to the company, then operating under 
the “shadow factory ” arrangements, as agents for 
the Ministry, to institute such overtime and Sunday 
work as might be necessary for accelerating the com- 
pletion of the factory. The Sub-Committee have 
since been informed that the figure of £258,324 is 





* Nineteenth Report from the Select Committee on National 
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likely to be raised by about £15,000, in order to meet 
the increased cost of labour and materials, to a total 
of about £273,300. 

Delays continued to be experienced and in Sep- 
tember, 1940, a representative of the Ministry of Air- 
craft Production was sent to remain at the site with 
the object of seeing what could be done to accelerate 
the work. He was not there when the Sub-Committee 
visited the factory in April, 1941. + 

A further change was made in the plans for the 
factory in October, 1940, when it was decided to 
make provision for some of the plant of the managing 
company’s parent works, which were situated in 
another part of the country and had suffered from 
enemy action. 

It has been represented to the Sub-Committee that 
the major changes decided upon in June and October 
regarding the scope and function of the factory 
aggravated the difficulties. It was suggested that in 
consideration of this, the delays in the building work 
should not be regarded as so serious as must other- 
wise have been the case; but the Sub-Committee 
cannot accept this suggestion. It must be remem- 
bered that the works were originally due for com- 
pletion by June 30th, 1940. It is true that changes 
which were made in the scheme necessitated the 
addition of further buildings, but, while the Sub- 
Committee were told in February, 1941, that a com- 
plete production line would be reached in July, subse- 
quent inquiries have led them to doubt whether this 
will be achieved for some months to come. 

It is clear that one of the reasons for the delay in 
the erection of the factory has been the serious 
shortage of constructional labour in the neighbour- 
hood, which has been intensified by difficulties of 
housing and transport. The Ministry of Aircraft 
Production have told the Sub-Committee that for 
constructional work of this magnitude they expected 
to be able to use not merely the local labour resources, 
but those of the country as a whole. It is fair to say 
that before agreeing to the choice of this area, the 
Ministry consulted the Ministry of Labour on its 
suitability from the point of view of obtaining labour 
for the operation of the factory. But, in the matter 
of building labour, little seems to have been done to 
secure the numbers necessary to keep the work going 
at the rate originally intended, and, in spite of this, 
arrangements were made by the Ministries of Aircraft 
Production and Supply for the erection of other 
works in the same area. The Sub-Committee are 
satisfied that there has been a want of co-ordination 
or liaison between the Departments concerned in 
these matters ; they therefore recommend that steps 
should be taken to secure such co-operation between 
Departments as will prevent new factories being put 
down in places where sufficient labour for erection or 
for operation is impossible to obtain. 

In regard to plant and equipment to be installed 
in the factory a sum of £200,000 was allocated for 
this purpose, but it has not been possible to give any 
final estimate of the Government plant to be installed. 

The Sub-Committee’s attention has been directed 
to the difficulties experienced in securing the delivery 
of machine tools; whatever the cause, when they 
visited the factory in April, 1941, they were informed 
that only about 20 per cent. to 25 per cent. of the total 
plant had been received. 

In October, 1940, the decision that the factory 
should operate as a “‘ shadow ’’ factory was altered 
and it was then arranged that the factory should be 
operated on commercial lines. The dispersal of some 
of the managing company’s own plant had then been 
decided upon and the Ministry took the view that 
the mixture of commercially operated and ‘“‘ shadow ”’ 
operated,plant in the same factory would have made 
accurate financial control impossible. 

On the general question of shadow or commercial 
management, the Sub-Committee are informed that 
it is the practice of the Department to try to arrange 
that factories erected at Government cost should be 
managed on a commercial basis in preference to a 
shadow basis, and that this principle was confirmed 
by the Ministerial Committee on Economic Policy 
in April, 1940. It is pointed out that, where a com- 
pany operates a factory on a commercial basis the 
State is relieved of the burden of providing working 
capital and that on grounds of efficiency shadow 
management lacks the major incentive of the fear of 
loss. The Sub-Committee are informed that in the 
particular case now being reviewed the Department 
would have preferred a basis of commercial manage- 
ment at the outset, but the managing company was 
not prepared to undertake its operation otherwise 
than on a shadow basis. 

It seems to the Sub-Committee that at the time 
that the change was made it was essential, to prevent 
any misunderstanding on either side, that the new 
terms of operation should be clearly defined. The 
fact is that up to the present date, nearly nine months 
after this important change, no agreement has been 
‘entered into. The Sub-Committee regard this as 
most unsatisfactory. This is a matter involving 
half a million pounds, and yet the terms of the 
obligations of the respective parties have not been 
settled. The Sub-Committee, of course, are also 
concerned at the loss of production pending comple- 
tion of the building and equipment. 

The Sub-Committee have been told that the normal 
practice is to agree with operating firms as soon as 





possible upon heads of agreement. These heads 





subsequently form the basis of a formal legal agree- 
ment which is drawn up between the Treasury 
Solicitor and solicitors acting for the firm. The heads 
of agreement cover, not only the financial relations 
between the Department and the firm, but also the 
care and maintenance of the plant during periods 
when it may not be used, the extent to which it may 
be used for purposes other than Government work, 
the disposal of the assets after the war and other 
kindred matters. These are important matters, and 
the Sub-Committee are disturbed to find that such a 
long time has elapsed before agreement has been 
reached. They have inquired whether there has been 
any correspondence with the company, but are 
informed that there has not. 

It was suggested to the Sub-Committee that there 
had been abnormal delay in settling heads of agree- 
ment with the managing company, since commercial 
management was decided upon in October last, and 
from such evidence as they have been able to obtain 
the responsibility for delay rests with the Ministry. 
It would appear that there have been earlier and 
similar schemes entered upon with the operating com- 
pany in addition to the one at present under review 
and the Sub-Committee understand that the terms 
of these earlier schemes have still not beer settled. 

The Sub-Committee have visited the factory and 
are of opinion that the building is too elaborate for 
the purpose of manufacturing the particular products. 
For example, the structure of the main factory, 
including lavatories (area 192,275 square feet) will 
cost £77,367, that is to say, 8s. 0}d. per square foot. 
It has been represented to the Sub-Committee that 
in May, 1940, land could be covered in small areas 
—say, from 5000 to 10,000 square feet—at 4s. a 
square foot excluding lavatories. The Sub-Com- 
mittee suggest that this economy could have been 
achieved by inserting more stanchions than has been 
done, which are not objectionable when small products 
are being manufactured. It should also be borne in 
mind when buildings are being erected that they may 
be wanted by the Government for a short period only. 

In paragraph 10 a reference was made to the 
shortage of living accommodation in this particular 
district ; the position with regard to the provision 
of housing for the workers in this area was appalling. 
The Sub-Committee recognise that this is a big 
problem because it concerns not only the particular 
factory, but other factories which are being erected 
in the same area. 

The Sub-Committee were told that the operating 
company had been informed about the end of March 
that the idea of building houses had been overruled 
and that wooden hutments were going to be erected. 
They were also told that a promisé had been made by 
a representative of the Ministry of Aircraft Production 
at a town meeting in November, 1940, and yet up to 
April nothing had been done. From their investiga- 
tions the Sub-Committee doubt if there has been 
sufficient energy by the Department in taking all 
possible steps to accelerate the progress of the building 
and the delivery of the plant, and they believe that 
the provision of housing accommodation has not 
received the attention that its importance demands. 

The Sub-Committee have made inquiries as-to the 
extent of the expenditure on construction works on 
aircraft factories generally and have been furnished 
with certain figures by the Ministry, which it may not 
be in the national interest to publish in detail. There 
are many schemes still incomplete. In the case of the 
factories of which the Sub-Committee have been 
informed, the proportion still to be completed repre- 
sents 274 per cent. of the total estimated cost of 
building work. Particulars have been furnished to 
the Sub-Committee of the total estimated cost and 
the proportion still to be completed of some of the 
larger schemes. The Sub-Committee suggest that 
each of these schemes should be subjected to the 
closest scrutiny, as they believe that this would 
disclose possible simplifications, result in financial 
economies, and enable the Department to take a 
new view of the wisdom or otherwise of proceeding 
with some of the schemes. 

Further, on the general question of aircraft 
factories, the Sub-Committee have inquired as to 
any building projects which have been abandoned. 
From the information supplied by the Ministry in 
this respect, the Sub-Committee are satisfied that 
their abandonment has been decided upon for good 
reasons, and also from such information they are glad 
to be able to state that the cost incurred before 
abandonment of these particular projects has been 
negligible. It may well be that in the abandonment 
of other schemes greater sums may be involved, 
although in the long run a saving of public money 
may be secured. 

The Sub-Committee feel that they ought to report 
one scheme involving an expenditure of over half a 
million pounds which has been abandoned. Here 
again the decision’ may have been wise. The Sub- 
Committee, while mindful of the fact that there must 
besa great deal of research and experimental work, 
would emphasise their opinion that the various 
projects of the Ministry should from time to time be 
reviewed ; where it is felt that the schemes are not 
progressing as satisfactorily as had been expected, 
or where the purposes contemplated when they were 
originally decided upon or other circumstances have 
changed, the Department should be courageous 
enough to abandon them at the earliest stage possible. 





Ava. 29, 1941 


THE ENGINEER 


133 








Large Forced Circulation Boiler 





At the present time erection is proceeding with a 
650,000 Ib. per hour, 2000 lb., 960 deg. Fah., C-E, 
controlled forced circulation unit at the Somerset 
station of the Montaup Electric Company, U.S.A.; the 
72-ton main steam drum has been delivered and the 
unit is expected to be in operation early in 1942. A 
cross section is-here-shown. 

Salient features of this design include small tubes 
in multiple circuits, circulating pumps to augment the 
normal thermal circulation, and adjustable nozzles 
in the lower header system to control a predetermined 
circulation to each circuit. 

The furnace wall tubes are I}in. O.D., bifurcated 
into ljin, tubes, field welded to stub connections at 
the drum headers and stress relieved. These stub con- 
nections are welded to the drum and headers at the 
shop before heat treatment. Owing to the use of small 
tubes there is a material reduction in the tube wall 
temperature stresses because of the thinner walls. 
No rolled joints will be employed. Instead, all joints 
will be welded except the ball and socket joints on the 
400 lb. reheater. 

In addition to the regular boiler feed pumps, there 
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American Ship Model Testing Plant 


The new testing plant for the United States 
Navy has a site of 110 acres adjacent to the Potomac 
River, with a length of 3850ft. Its main features are 
as follows :—First, a deep-water basin for testing 
ship models, 965ft. long, 51ft. wide and 22ft. deep ; 
secondly, as a continuation of this a shallow-water 
basin for models of tugs, river vessels, &c., which is 303ft. 
long and 51ft. wide, with a variable water depth up 
to a maximum of 10ft.; thirdly, parallel with these 
two a high-speed basin for testing models of motor 
boats and other fast craft, which is 1168ft. long, but 
designed for 1600ft., with a width of 21ft. and depth 
of 10ft.; fourthly, a basin for small models and for 
use in research work, 145ft. long, 10ft. wide and 6ft. 
deep ; fifthly, a turning basin, 45ft. wide and of 48ft. 
radius, forming an angle of 180 deg. at the end of the 
shallow basin and providing for steering and manceuv- 
ring tests ; sixthly, the laboratory building housing 
two variable-pressure water tunnels for testing pro- 
pellers up to 24in. in diameter, and also for research 
in flow of water, cavitation and other hydraulic 
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SECTION OF 650,000 LS. PER HOUR FORCED CIRCULATION BOILER 


are three circulating pumps—one motor-driven and 
two having dual drive—any two of which will be 
capable of handling all loads. These will operate 
under 35 Ib. or 40 Ib. differential pressure and circu- 
late a quantity of water substantially in excess of the 
steam production, thus assuring fully wetted surfaces, 
turbulent flow and positive circulation, regardless of 
the load. Inasmuch as the circulating pumps will 
always be started before the fires are lighted, estab- 
lishment of circulation will not be dependent on the 
application of heat ; hence quick starting should be 
possible if desired. 

The unit will have a continuous slagging bottom 
furnace and will be tangentially fired with pulverised 
coal, or oil as an alternate fuel. It will have a two- 
stage convection type superheater, reheater, econo- 
misers and a regenerative type air preheater. The 
arrangement of the two economisers in series and of 
the primary superheater and reheater does not differ 
in any way from that of a natural circulation unit. 

Operating steam conditions at the superheater 
outlet will be approximately 1825 Ib. and 960 deg. 
Fah. After passing through the high-pressure turbine 
the steam will return to the reheater at about 400 lb. 
pressure and 630 deg. Fah., where it will be reheated 
to 760 deg. Fah. before passing to the low-pressure 
turbines. 





problems. This building, which contains also the 
offices, drawing-offices and shops, is of concrete, with 
a concrete arch roof of 120ft. span over the testing 
basins. Wave absorbers are arranged along the 
basins or tanks, and wave-making apparatus provides 
for rolling tests. The towing carriages are triangular 
in plan, with four driving wheels in tandem on a 
165-lb. flange rail, while idle wheels to support the 
light side of the carriage ride on a 100-Ib. rail. Hori- 
zontal guide wheels ride against both sides of the 
165-lb. rail. In the electric hydraulic system each 
driving wheel has an oil: motor. The carriage dynamo- 
meter is of the floating frame weighing type. Facilities 
for the design, manufacture and testing of special 
instruments for research on vibration and other 
problems are provided in the laboratory building. 


Oil Engine and Steam Locomotives 


A report of the Mechanical Division of the 
American Association of Railroads shows a rapid 
increase in the use of oil engine locomotives. Since 
1925 a total of 1111 such units had been put in service 
up to the end of 1940, but no less than 33} per cent. 
of these were built during that year, while in January, 
1941, there were 157 more engines under order. Up 
to the end of 1939 only 44 of these locomotives were 
of 2000 to 6000 H.P., but during 1940 there were 





built 49 engines of such rating. Of 749 oil engine 
locomotives built before 1940, there were 25 of less 
than 300 H.P., 131 of 300 to 600 H.P., 447 of 600 to 
900 H.P., 102 of 950 to 2000 H.P., and 44 of 2000 to 
6000 H.P. But of 362 engines delivered during 1940, 
only one was below 300 H.P., 60 were of 300 to 600 
H.P., 155 of 600 to 900 H.P., 97 of 950 to 2000 H.P., 
and 49 of 2000 to 6000 H.P. At the end of 1939 the 
engines in shunting and transfer service were 90-5 per 
cent. of the total number. At the end of 1940 the 
percentage was 87-5. Passenger engines numbered 
69 at the end of 1939 and 118 at the end of 1940; 
freight engines increased from 4 to 20 during the 
year. As to the boiler developments for steam loco- 
motives, another report noted sizes of 74in. to 103in. 
inside diameter. A high-pressure fusion-welded 
boiler on the Delaware and Hudson Railroad has been 
in service for four years and shows no signs of distress 
or the slightest leakage. Such a design may help in 
securing adequate capacity in high-pressure boilers, 
while keeping within limits of size and weight without 
going to the use of high-tensile alloy steels. It was 
pointed out that riveted seams increase the weight 
and introduce abrupt changes in form, with conse- 
quent stress concentration and the possibility of 
cracks. In the oil industry there are numerous 
welded boilers of the locomotive type carrying pres- 
sures up to 350 Ib., so that their further use in railway 
service may be expected. For relieving stress in 
welded boilers one locomotive building company has 
an annealing furnace capable of taking large boilers. 


Copper in Cast Iron 

Beneficial effects of copper as an addition 
to cast iron, giving improved fluidity, castability and 
engineering properties, were discussed at a meeting 
of the American Foundry Association. The copper is 
added in ingot form, copper scrap, or copper-bearing 
steel or iron scrap, but it must not be contaminated 
by zinc, tin or lead. As to its graphitic action in 
malleable iron, copper has a factor of only one- 
quarter or one-fifth, while silicon has a factor of one. 
so that the former would not cause much trouble, or 
trouble might be avoided by adding molybdenum in 
combination with the copper. To obtain the best 
results, the silicon content must be reduced. In 
cast iron pipe used in condensers at oil refinery plants 
the addition of 1 per cent. copper increased the life 
fivefold, and with flanged pipe it prevents cracking 
under the flanges. In joining the condensers, welding 
rods with 2 per cent. copper were found to prevent 
cathodic corrosion. It is essential that the copper 
should be pure. In a case where the product was of 
high-chill type instead of grey iron, the cause was 
attributed to tellurium in the copper, an addition of 
0: 00022 per cent. being sufficient to result in a chill. 
High-tension copper-bearing cast iron cylinder heads 
for oil and petrol engines were found to have the 
following compositions :—Copper, 1 to 1-50 per cent.; 
silicon, 2-10 to 2-30; carbon, 3-30 to 3-55 ; sulphur, 
0-12 maximum; phosphorus, 0-25; manganese, 
0-50 to 0-75; chromium, 0-50 to 0-75; nickel, 
0-15 to 0-30 per cent. Of three similar irons handled 
in different ways, the first had all materials placed in 
the furnace and heated to 2850 deg. Fah., then cooled 
in the ladle to 2550 deg. for casting; its tensile 
strength was 31,000 lb.; transverse strength, 2355 Ib.; 
and deflection, 0-21. The second was heated only to 
2450 deg. before adding ferro-silicon and half of the 
silicon was added in the ladle ; here the figures were 
39,500 Ib., 2920 Ib. and 0-39. The third was heated 
to 3150 deg. and cast at 2550 deg. Fah.; its figures 
were 51,000 lb., 3045 lb. and 0-38 deflection. 








ARMS PRODUCTION 

On Tuesday, August 26th, Lord Beaverbrook, 
the Minister of Supply, who has just returned 
from Ainerica, made a statement with regard 
to the production of munitions in this country, 
America and Canada. For the week ended 
Saturday, August 23rd, Lord Beaverbrook said 
that a record in tank production had been achieved, 
and there was every reason to expect that 
August would be another record month in tank pro- 
duction. A new type of tank was about to be pro- 
duced, which would be named the ‘ Coventry.” 
Our gun production was also very good. There 
were, said Lord Beaverbrook, certain reasons for - 
the failure to fulfil the programme we had mapped 
out, and among those were mistakes in produc- 
tion, failures of management, and sometimes 
factory conditions. We were always watching 
and wanting to improve the position. The progress 
of munition production in both America and 
Canada was good. In the United States he found 
that the production of armaments was in full swing 
and was continually increasing, while in Canada the 
position was excellent. In future it might be 
necessary to curtail imports from America in some 
directions, including the import of scrap iron and 
steel. In addition to tanks arriving from America in 
this country in considerable numbers, some American 
tanks had been sent to the Middle East. In Canada 
the production programme was up to schedule and a 
marvellous result had been achieved. Almost every 
branch of munitions production was being carried on 
in Canada, and. “ Hurricanes,” ‘“‘ Hampdens ” and 
other types of aircraft were being produéed. 
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A GRAVE INDICTMENT 


THE Twentieth Report from the Select Com- 
mittee on National Expenditure, from which a long 
extract is given on page 140, deals with a case of 
alleged high-handedness which would have been 
well nigh incredible in times of peace and is 
wholly intolerable in a nation at war. Fortunately, 
it is isolated—or almost isolated—and it is pro- 
foundly to be hoped that the severe comments of 
the Committee will cause action to be taken that 
will put an end to a condition of affairs for which 
nothing short of an unanswerable excuse would 
be acceptable. The Committee does not disclose 
the name of the centre where the trouble exists. 
But it is, of course, well known in the shipbuilding 
and repairing industry and must sooner or later 
become public. However, since the Committee 


for some reason withholds the name it would be 
improper to reveal it. 

“In one important ship repairing area—and 
happily not elsewhere,”’ says the Report, “ a section 
of one particular trades union appears to enforce 
conditions not imposed by national agreements 





nor asked for in other ports. . It is beyond 
dispute that this policy has resulted, and still 
results, in delaying the completion of merchant 
ship repairs.” The District Delegate is said to 
dictate the terms under which the members of his 
union may work. If they wish to work overtime 
they must get his permission or run the risk of 
being fined, or if pneumatic riveting is permitted 
by him at all it is only under the stipulation that 
an unnecessary man be retained in the squad; he 
will not permit any of his members to do fire 
watching. If overtime is sanctioned, exceptionally 
high rates are demanded, but employers, “ knowing 
the urgency of getting damaged ships available for 
use again with the utmost celerity, have often 
yielded against their better judgment to excessive 
wage demands.” It is well known that pneumatic 


_|riveting—and welding is in the same case—have 


always been opposed in shipyards because they 
reduce the amount of labour for a given output. 
Indeed, it was, before the war, the accepted practice 
to allow one man or more to stand idle on full pay 
whilst pneumatic riveting—and welding—were 
carried on. Whatever arguments might be used 
in defence of that practice in times of peace and 
when labour was ample cannot be valid now, when 
there is a dearth of skilled workers. It is one 
of the trades union privileges which should have 
been willingly surrendered in every yard without a 
single exception. In other parts of the country 
pneumatic riveting is general because it saves 
labour, time and cost. That it should be resisted, 
or that its advantages should be nullified, in one 
district is unbearable. ‘This frustration of 
economy,” says the Report, “should not be 
tolerated,’’ an opinion that will be widely shared, 
not by the general public alone, but by labour 
itself. 

The Committee—or, to be precise, a Sub- 
Committee—makes it abundantly clear that a 
single individual has assumed autocratic powers. 
How he has gained them and why he has been 
allowed to retain them are questions that rise at 
once to the mind. ‘‘ Many efforts,” says the 
Report, “ have been made to remedy what is an 
intolerable position in time of war, but so far these 
efforts have failed completely.”’ It has been stated 
that the question of pneumatic riveting was 
settled satisfactorily under an agreement a month 
ago. Our own information is that it is little, if at 
all, improved in this District. “The Sub- 
Committee have grounds for believing that other 
trades unions—and a large proportion of the 
members of the particular union concerned—dis- 
approve of the policy of the District Delegate 
responsible.” Why then has the Minister for 
Labour withheld the power which he unquestion- 
ably possesses ? That is a question to which he 
may reasonably be expected to give a full and 
unequivocal reply. If there is any good and suffi- 
cient reason why a delegate in a particular and 
solitary district should be allowed to exercise 
dictatorial powers the public should know it. If 
there is no such reason—and on that we suspend 
judgment—appropriate action should be taken 
effectively and at once. 


The Lamentable History of a Factory 


THE Select Committee on National Expenditure 
continues to make a nuisance of itself and to earn 
the gratitude and applause of all who desire to see 
an eye kept on public expenditure. Its Nine- 
teenth Report, which we reprint in full on page 132, 
is the sad story of an aircraft components factory 
somewhere in Britain. From first to last it seems 
to have been mishandled. The scheme was 
approved by the Air Ministry in January, 1940, and 
the contract for the building work was placed at 
once. The work was to be complete by the end of 
the following June. But it hung fire. In May it 
was obvious that “the stipulated date for com- 
pletion would not be adhered to.” Nothing 
daunted by that unhappy fact, the Director of 
Air Ministry Factories more than doubled thé pro- 
jected size and labour concessions were made in 
order to accelerate the work. The months sped by 
and September came round with the contract still 


not completed ; February, 1941, arrived and the 


workmen were still in; July came and went and, 





even now, in the opinion of the Sub-Committee, it 
is unlikely that “a complete production line . . . 
will be achieved for some months to come.” In 
April last only about one-quarter of the manufac- 
turing plant had been received. 


This is a bad case ; it is to be hoped that it is an 
isolated one. But the Committee’s Report is a 
cautionary tale, for the Committee fears, it would 
seem, “that some of its characteristic features 
may be found in other schemes of the same kind.” 
What, then, are the characteristic features that 
hold such a menace? The chief of them would 
seem to be that fatal thing, divided responsibility. 
The factory was to be operated for the Ministry of 
Aircraft Production on a “shadow” basis. A 
company accepted the management for an agreed 
fee, but took no risk. Whatever the profits or turn- 
over, the fee remained constant. In October, 
1940, that plan was jettisoned for a reason given in 
the Report and “it was then arranged that the 
factory should be operated on commercial lines,” 
but “up to the present date, nearly nine months 
after this important change, no agreement has 
been entered into.” That seems very serious and 
painful to the Sub-Committee. A legal agree- 
ment ought to have been drawn up between the 
Treasury Solicitor and solicitors acting for the 
firm ; all sorts of things—with kindred matters— 
should have been set down and been duly signed, 
sealed and delivered. “ This is a matter involving 
half a million pounds, and yet the terms of the 
obligations of the respective parties have not been 
settled.”” The tidy minds of the Sub-Committee 
are hurt by an omission which may seem to others 
of little practical importance. Almost as an 
afterthought the Sub-Committee adds that “it is 
concerned at the loss of production pending com- 
pletion of the building and equipment,” but 
it does not show that the absence of a legal 
agreement is responsible for the delay. In any 
case, the agreement is the affair of the 
Ministry which, it would seem, has been wicked 
enough to enter into similar schemes in the 
same reckless way with the same company 
on other occasions. Is that detail worth the 
pother ? The essential thing was to get on with the 
job and the serious aspect of the matter is the 
holding up of output. To that various facts con- 
tributed. In the first place, it seems that the build- 
ing is unnecessarily elaborate for the intended 
purpose. On that criticism the Director of Air 
Ministry Factories will, no doubt, in due course 
have a word to say. In the second place, proper 
provision for housing labour had not been made 
and has not yet been made. Divided responsi- 
bility again. It seems that the operating company 
wanted to build houses, but some Ministry—not 
specified—stopped that and ordered wooden hut- 
ments to be erected. Furthermore, no proper 
attempt to arrange for building labour was 
made. 

Reading this sad tale, one feels that in many 
respects it was all inevitable in present circum- 
stances. Could: the company have been given a 
free hand from the start the delays might have 
been avoided if—and it is a mighty if—labour, 
materials and housing were available. In the 
supply of these things responsibility is divided 
amongst several Ministries, and each of those 
Ministries has to organise supplies for hundreds of 
separate contracts. One must expect some diffi- 
culties and a good deal of inefficiency. The Sub- 
Committee reports that many schemes are still 
incomplete ; it estimates that 27} per cent. of the 
total estimated cost of building work remains to 
be completed and it suggests that the schemes 
should be revised in the hope of effecting simplifica- 
tion and reduction of cost. The figure of 27} per 
cent. is suggestive. It will be remembered that in 
the two-day debate on supply in the House of 
Commons Sir John Wardlaw-Milne said that the 
country was oply working to 75 per cent. of its 
capacity. As Chairman of the Select Committee 
on National Expenditure he had access to this 
figure. It seems not improbable that it was on 
it that he based his assertion. Had he said so at 
the time it would have saved a lot of wondering and 
enabled the House to discuss the value of his esti- 
mate as a mears of calculating the- whole effort of 
the country. 
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Making Greater 


Use of Invention 


By SYMINGTON MACDONALD 


Psd rete people look at invention in 
different ways. At one end of the scale are 
those whose policy is to search for and adopt new 
ideas whenever possible, and at the other end there 
are those who believe in continuing to supply well- 
established articles. The same thing may happen 
with industries, and the attention of the public 
was recently drawn to a case where two competing 
industries were concerned which have very different 
policies in this respect. For various reasons the 
railways are conservative whilst road transport is 
‘very progressive,” as is demonstrated by the 
annual Motor Show. It took very fine engineering 
skill and the use of the test bed to produce the 
motor-car, consequently the technical engineer who 
prides himself on his progressive spirit has had a 
large amount of say in the direction of this 
industry ; and besides this the customer does not 
wait till his car is showing signs of wear before he 
buys another. He wants a new and better one 
and often gets it just as soon as his pocket will 
allow him to do so. The demand thus created and 
the supply thus met have together provided a 
unique case of the great use of invention with the 
result that in this country this young industry now 
employs about three times as many people as the 
railways. It is thriving, and as it is taxed to well 
over half the receipts of railway working it is the 
reverse of subsidised, yet it is causing financial 
distress in the railways, in spite of the fact that 
their rates are relatively high when compared with 
those of some other countries. 

In these islands a very large percentage of the 
food and raw materials have to be imported, which 
means that if a decent standard of living is to be 
enjoyed there must be a good export trade. But 
more and more Colonies, Dominions’ and foreign 
. countries are endeavouring to become self-support- 
ing, to which end their war effort will give an 
impetus, and that in turn will tend to reduce 
exports and create unemployment here. What 
can be done? The only answer appears to be to 
make a strenuous effort to increase efficiency in 
order that our goods may sell through being in some 
way more attractive, i.e., by making greater use 
of invention. 

Some years ago it was realised that better use 
of invention could be made and the research 
worker was employed to conduct investigation 
along certain definite lines in place of leaving this 
particular work to the chance of a professor, a 
scientist or another worker becoming interested 
in it. From this one school of thought has arisen 
which believes that the research worker and the 
designer can fulfil the functions of the inventor ; 
but this is not the case. For the research worker 
starts with established practice and proceeds to 
find the rules which govern it in order that formule 
may be substituted for rule of thumb methods. 
In doing so he may and does invent. The designer 
also invents in the course of his work, but his real 
job as a designer is to fix the sizes and the arrange- 
ment which will give a desired result (price, weight, 
size, performance, &c.) in a particular case. He 
goes by experience, established practice and the 
findings of the research worker, and from these he 
determines a compromise. If he is an inventor his 
designs will be distinctive and in advance of others. 

It takes the inventor to originate practice. He 
gets an idea and then experiments to find out if 
and how it will work. The research worker knows 
that a thing will work and he experiments in order 
to find how to make it work better. 

There are three difficult starts to be made 
before an invention comes into use. First, the 
inventor has to get the idea that something can 
be done and then he has to work it up into practical 
form. In some cases this work proceeds smoothly 
and quickly, in others it may take years, during 
which time the inventor is taking a big risk in 
spending his time and substance on it. After it 
has been produced the first customers have to 
come to their decision as to whether the use of this 
new and untried device, of which no records of 
performance are available, will be more ; satis- 
factory than one which is well known to them 
and which has worked well. But the real bottle- 
neck seems to be the difficulty which the. manu- 
facturer has in deciding whether the proposal will 
fulfil the claims made for it and whether it is worth 
his while to take up the manufacture and sale or 
use of it. There is the will to improve, but as the 
methods of considering inventions are somewhat 
haphazard, perhaps some study of the question 





would lead to this matter being placed on a better 
footing. Very little is known about the art of 
invention, even by inventors themselves. 

The aim of the inventor is to introduce a device 
in order that something may be done which has 
never been accomplished before, or to enable the 
same end to be attained in a manner that is more 
attractive. This calls for a classification of inven- 
tions and a discussion of some, boring though 
that may be. To do this in an up-to-date fashion 
perhaps “unilateral ” lines should be used, but as 
such terms are incomprehensible and are not 
viewed with favour in this country, a three- 
dimensional method is proposed. The scales of 
two dimensions are shown below, and the scale of 
the third would show to what extent the invention 
could stand by itself, e.g., an electric clock can only 
be used where the impulses of the electric current 
driving it are properly timed, and it is believed 
that the gas turbine is ahead of metallurgy in that 
metals cannot be obtained which will stand the 
temperatures desired, just as the diesel engine was 
in its early days. 


PRINCIPLES. 
New Little Usedin Estab- 
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practice 
Something totally new Al ... A2 ... A3 .. Ad 
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Class C.—If the number of inventions is judged 
by the number of patents granted then near!y the 
whole of them lie in this class, and most of them are 
C4. It does not seem to matter much if a particular 
one of these is adopted or not, but the cumulative 
effect of using a large number of them is very 
great, as can be seen by examining the develop- 
ment of, say, the electrical industry. At the same 
time, a small one (as measured by the narrowness 
of the claims allowed by the Patent Office) can 
bring about a big change, as, for instance, the 
Gillette safety razor, and Mercedes’ (?) idea of 
rearranging the lay-out of an automobile and 
placing the engine under a bonnet at the front made 
the motor-car. He simply said “ an automobile is 
not a horseless carriage, it is a mechanically pro- 
pelled vehicle and should be designed as such.” 
It will be noted that Mr. Livesay is endeavouring 
to do the same thing in regard to steam loco- 
motives, saying that if this well-proved tractor is 
to survive under the new conditions which demand 
high speeds and much heavier trains the basic 
design will require to be altered. 

Everybody who is progressive uses this type of 
invention freely, and it is ably introduced by the 
designer, the research worker and the “ casual ” 
inventor, and the general adoption of these inven- 
tions has a cumulative effect which gradually 
increases the efficiency of an industry as a whole. 
They give a new business a chance to get into a 
trade, and it is believed that on the whole they 
are the most remunerative. 

The A and B classes call for the services of the 
‘real’? inventor, and so far as invention is con- 
cerned they are very similar, but the question of 
adopting them is considered in a different manner ; 
hence they are split up. a 

Class A.—These inventions start new trades. 
Sometimes it is known that the demand exists 
and can to some extent be estimated. In other 
cases it can only be surmised that the attractive- 
ness of the article will create a demand for it. 
Some examples might be examined. 

A 1.—Edison heard a squeak in some experi- 
mental machine, and following it up produced the 
gramophone. In this case investigation of a curious 
effect gave something for which there was no 
expressed demand, but the idea of storing sound 
and reproducing it at will was attractive, and the 
market was soon created. 

A 1.—MclIntosh knew that there was a demand 
for a waterproof garment, and he was searching 
for a way to preserve rubber, but he did not expect 
to find it by using sulphur.* 

A 1.—George Stephenson was definitely asked 
to invent something that would stop the awful 
burning of miners through ignitions of fire-damp, 
and he produced his safety lamp, chance apparently 
having led him to try some small tubes when he 
felt he was getting nowhere. 

A 2.—Marconi built up a method of communica- 





* Vulcanisation by as was discovered by Goodyear and 
examined by Hancock.—Ep., THE E. 





tion to and from ships that were out of sight on, 
the little-known work of Lodge, &c. 

A 3.—General Swinton noticed that battleships 
carried guns, fired as they moved, ploughed through 
seas, and that some protection was given to the 
crews. He wanted a device that would do some- 
what similar work on land, and the caterpillar 
track was already known. From these he invented 
the tank. 

A 4.—A specific and attractive reward offered 
by the Admiralty for an instrument which would 
measure distances from one stance (not these 
words) induced Barr to discuss the matter with his 
colleague Stroud. After deciding that “ with your 
knowledge of mechanics, and my knowledge of 
physics, we ought to be able to solve this 
question,” they went to work and produced the 
range finder. This device was in advance of metal- 
lurgy at the time and the metal “invar ” had to 
be invented before it could be put into satisfactory — 
use. 

An attempt by Capel to find perpetual motion 
(A 1) resulted in the production of a very efficient 
mine fan (C 1). 

These inventions have come by chance, by using 
the work of other men and other practice as a. 
basis, through more or less strongly expressed 
inducements on the part of other people, and by 
realising that if an end could be attained there 
would be a reward. If the inventors had searched 
for financial backers whilst their proposals were still 
on paper, it is probable that most technical men 
would have appreciated the range finder ; it would 
have taken Davy to appreciate the safety lamp, 
and probably only Lodge and one or two other 
scientists could have appreciated Marconi. The 
idea of the tank was scoffed: at by some people in 
high quarters, and in the case of the others it is 
probable that only the gambler would have felt 
the appeal. 

In this class the patented device would mono- 
polise its market, at least for a time, and the value 
of the invention depends on to what extent it 
would fulfil the claims made for it and if the device 
could be sold at a satisfactory price. 

Class B.—These inventions also start new trades, 
or bring about great changes in existing ones, but 
the value is measured in a different way. Here the 
demand already exists and is being met to a more 
or less satisfactory extent. In this class the 
invention has to fulfil the claims made for it and 
also do the work in a more attractive manner. For 
example, first there was the sickle or scythe, then 
the reaper, and next the reaper and binder. Each 
of these tools did the same job and each successive 
one did it more efficiently and more completely 
than the one before it. In these cases the dividing 
line between A and B on the one hand and B and C 
on the other may be thin. 

In the early days of coal mining, pits were 
unwatered by horses working gin-driven pumps ; 
it took 300 horses in one case, and although the 
coalmaster may have groaned at the cost he just 
had to suffer it. Then Newcomen, assisted by 
Cawley and probably helped by Hooke, learned of 
the experiment by Papin, and observed that steam 
issued from a vessel in which water was boiling. 
This gave him the idea of obtaining power from 
the use of heat and he produced the atmospheric 
engine, which found a ready sale at collieries, 
being much cheaper and more convenient than 
horses. 

Newcomen introduced the external boiler in 
place of generating the steam inside the cylinder, 
as was done by Papin, which gave him a large 
supply of steam. Then chance through a cracked 
cylinder or piston introduced the jet condenser, 
which gave rapid condensation and these two things 
gave a very practical engine. When Watt proposed 
to-condense the steam in the separate condenser 
there did not seem to be any particular advantage 
in doing so, and it was only the desperate need of 
Roebuck which gave him his chance. Even after- 
wards Boulton and Watt could not find a market 
at the pits and had to go to the Cornish mines, 
where coal was dear. 

The same thing happened again when Parsons 
introduced the turbine. Reciprocating engines 
were designed in a very sensible and understand- 
able manner using the pressure of steam. This 
idea of using the kinetic energy did not look sound, 
or at least it did not appear to offer the same 
flexibility, control and power to start under load, 
and the advantages were not apparent to the 
ordinary technical man. The Cunard Company 
decided that only a real test would show which was 
best, and they built two sister ships (“ Carmania ” 
and “‘ Caronia ”) fitted with the different systems 
to find out which should be used in the “ Lusi- 
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tania ’’ and “‘ Mauretania.”’ At the present time 
the gas turbine is feasible, but due to the fact that 
the maximum temperature is limited to about 
1000 deg. Fah. it is behind the steam turbine in 
efficiency and so does not attract attention. Then 
again the use of pulverised fuel is more advanced 
in Germany and America than it is here, as this 
country is well supplied with good coal and the 
advantages of using this method of firing are not 
so great. But foreign markets are necessary, and 
if the customer here does not give the manufac- 
turer the opportunity to develop and gain expe- 
rience in the operation of a device he cannot 
supply these markets. Take another case. Suppose 
for a moment that the ordinary internal combustion 
engine had not been invented and that motor-cars 
were driven by steam engines like the White and 
the Doble, &c., would a proposal to obtain a high- 
speed engine through hammering the piston with 
explosions and subjecting the cylinder walls to 
such high temperatures be received favourably ? 
It is quite probable that it would be considered 
unworthy of a sound engineer to advance such a 
ridiculous idea. A recent case of this kind is the 
introduction by Scott Paine of the hard chine 
boat. 

It will be seen from these remarks that it is hard 
to see the value of a B class invention even when it 
is demonstrated, let alone being presented on paper 
and it is probably not an exaggeration to say that 
where the proposal is to attain the same end by 
different means the more “ real” an invention is 
the more difficult it is to appreciate its value. If 
an inventor cannot finance himself he has much 
difficulty in finding a backer who can realise the 
value of the invention, and who is willing to finance 
the development of it.. If this could be made easier 
it would be beneficial all round. 

The more real an invention is the more does it 
show either that established principles are wrong 
or that other principles are just as good and may 
be better. Television shows both points. When 
this idea was mooted an examination of the 
pictures in papers made it appear that fine defini- 
tion would be required, but this has proved to be 
wrong. Then in the days of the mechanical scan- 
ning disc it looked as if it would be impossible to 
obtain a method of changing the density of the 
spots with sufficient frequency to take the instru- 
ment out of the scientific toy class. The intro- 
duction of the cathode tube brought with it another 
principle and overcame this difficulty. 

. Consequently if an invention is to be considered 
then the principles on which it is based have to be 
examined, and that takes some doing. For the 
opinions of high authorities are not always correct ; 
in fact, the failure to question the theory of the 
hot air engine as laid down by a man who had 
forgotten more about steam than most of us ever 
knew has lost us that useful little prime mover 
which to-day would fill a definite want. The 
accepted view was that the expansion was iso- 
thermal in place of lying well below the adiabatic, 
and hence the proportions, &c., were in the wrong 
ratios. There have been cases recently both in the 
engineering and the political world which have 
shown how mistaken the orthodox view can be on 
occasion. It might be claimed that Mr. Churchill 
is an inventor, that years ago he put forward the 
proposals which he is using to-day, and that we 
darned well know now that our apathy in consider- 
ing his views then has landed us in a literary 
ruddy mess. The same thing happens in the engi- 
neering world. Unless an engineer gives the matter 
serious study he cannot be expected to appreciate 
that the principles which he has used all his life 
may be wrong or not the best available. “It 
has worked well” or ‘‘ we have always done it 
this way and there have been no complaints ”’ are 
often the only reply. When Gardner proposed -to 
get the high-speed diesel, established principles 
indicated that quick enough ignition could not 
be obtained, but that principle had to go by the 
board. There were also difficulties in regard to 
combustion and flexibility. It used to be firmly 
established that the combustion chambers of 
boilers fired by mechanical stokers should be 
refractory lined, but when pulverised fuel was 
introduced less excess air was required, and the 
temperature in the furnace was raised to such an 
extent that these walls were destroyed. Copying 
locomotive practice, the water wall was introduced 
successfully and is now being used with stokers. 
For the highest rates of heat release, when 
pulverised fuel is used, Mr. Hurley, of the Fuel 
Research Station, has said that a furnace somewhat 
of the Lancashire type is the one to aim at, another 
new principle. Because a proposal is based on a 
new principle is no reason for not considering it, 


and sometimes the only way to find out if it is 
right is to put it to a real test. 

Sometimes a new principle may be concealed. 
In the early days of broadcasting it was decided 
to investigate the properties of “low-loss ” coils 
and experimenters were invited to send samples 
for test by very competent men. One Heath 
Robinson affair was received which was con- 
structed of poor material in all its parts and the 
bits looked as if they had been thrown together. 
Yet it puzzled the investigators, for it gave 
remarkably good results when compared with 
those built of the best material, with the most 
careful workmanship and to calculated sizes. The 
secret, it had two magnetic circuits in piace of 
one, but this was not noticed. 

Established principles may sometimes be wrong. 
Some thought on the art of shaving will show that 
when a man selects a razor he does not know how 
to take the naiure of his skin into account and he 
cannot tell why one razor suits him and another 
does not. Razors are bought as machines without 
consideration as to how the “ bite” will affect the 
skin on which they are to be used. How many 
men know how to buy a razor so that it will not 
take off more skin than can be grown between the 
intervals of shaving ? 

It is well known that if a salesman wishes to 
obtain orders from a man he must cultivate him 
assiduously for some time, perhaps years. Yet in 
order to place his ideas before a manufacturer the 
inventor has to endeavour to gain a hearing with- 
out an introduction, and he has to show that some- 
thing can be done in a better way than it is being 
done and he may have to go the length of showing 
that the practice used is bad in some way. This 
is to some extent a criticism of the way in which 
the business is being run, and it is a pretty tough 
job to establish friendly relations under these 
circumstances. It says a good deal that che manu- 
facturer does give the inventor a hearing so easily, 
but unless some poinc in the new idea makes a 
special appeal to him he cannot be expected to 
continue to give time and study to this proposed 
new thing. Hence the inventor is often out before 
he has had a real chance of getting in. 

Then boards of directors do not 4s a rule care to 
have their time taken up with inventors, and 
prefer that such proposals should be put before 
them by the man whom they have appointed to 
consider it and report to them. But these men can 
often only have the outline of the idea and are not 
in a position to answer many of the questions that 
might be asked and which the inventor could, 
or at least explain how far he has got in regard to 
the point. As the questions are not answered 
satisfactorily interest is apt to be lost and the 
matter is dropped without an opportunity of 
appeal. 

There is no onus on anybody to consider a pro- 
posal put before him by an inventor. If the 
business is thriving there is no need to make a 
special attempt to improve the products or to 
find new lines, and if business is not so good it 
may not ‘be easy to spare the money required for 
the initial outlays. Cases are known where it was 
only desperate need that caused industries as a 
whole to consider revolutionary ideas which were 
then adopted with very beneficial results. The 
work of considering an invention is time con- 
suming and may be very difficult, as quite often 
it means thinking along unfamiliar lines, and if the 
idea, is adopted the preliminary work may be 
trying, to say the least of it. The whole position 
leads to a natural attitude of resistance. It is 
much easier to let the other feilow do the difficult 
work of starting the thing and taking the risks 
involved ; such statements as “ we are waiching 
developments closely ” or “ the proposals are open 
to confirmaiion from further experiment ” are not 
unknown, leaving others to this unassisted and 
yet hoping to gain the benefit of it later on. Is 
that really playing the game ? Those people who 
take the initial risks ought to get the resultant 
trade, or at least the cream of it, but new things 
are required to help the war effort, and afterwards 
pew trade will certainly bo required. 

As inventions are the result of imagination they 
are dreams till they are put into practical form, 
and therefore some risk is involved if they are 
taken up. That has to be realised, but some 
economists do not seem to appreciate this, and it 
1s a question if they understand the practical end 
of it all, for they talk as if new things come along 
much in the same way as children talk about the 
storks bringing babies. The American, who is 
the descendant of the self-confident, self-reliant 
pioneer, seems to realise this more than the 
Briton on the whole, as can be seen by the number 





of things in daily use that were introduced in that 
country, although some of them had been invented 
in this country. His attitude is to endeavour to 
use his own judgment in coming to a decision, 
rather than to rely to the same extent on the 
opinions of others who are recognised as experts. 
He tends to go on the line “ that looks like a good 
idea ; [ll try it.” He does make mistakes, but 
nothing venture, nothing win, and on the whole 
he comes out rather on top. 

If. the histories of important inventions are 
examined it is found that at first they only appealed 
to a few men. Discussions at technical societies 
show that quite often a man does not like an 
insignificant part of a new idea and that this causes 
him to condemn the whole thing. On the other 
hand, sometimes a subsidiary part of an invention 
makes an appeal to a man and this has caused him 
to look at the whole favourably and do something 
towards pressing for its adoption. When it was 
suggested to George Stephenson that he use small 
tubes in a locomotive boiler his experience with 
his safety lamp showed him the great value of the 
idea and, apart from Sir Humphrey Davy, he was 
probably the only man in the country who could 
have appreciated it. Hence if a proposal is being 
considered by a number of men and it appeals to a 
small minority, even one, it looks as if the others 
should take it seriously, rather than vice versa, 
which is established practice. 

Most large businesses are owned by a large 
number of shareholders, the use and risk of whose 
money gives employment to men, and the produc- 
tion of goods, which give the necessities and the 
amenities of life, including the wherewithal to pay 
for imported food. But these people are in the 
nature of sleeping partners having no direct say 
in the conduction of the policy of the company, 
and they often appoint a man of the trustee type 
to watch their interests. Then there is a large 
difference between hard-headed practical manage- 
ment and imaginative thinking. Consequently, 
speaking broadly, the ability of the directors 
(excepting technical ones) and the chief executives 
lies in a different direction to that which is required 
for the consideration of inventions whilst they are 
in the undeveloped state. They have to delegate 
this work to others, and have to rely on their 
reports ; of course, the time required is a factor 
in some cases. But the man who has to report 
has no personal gain or loss to think about, and 
he has a reputation for soundness to protect if 
he is to retain his position. No matter how 
honestly he may try to give an unbiased opinion, 
he is bound to be influenced by these things, and 
-the fact that other people’s money would be risked. 
The idea may be based on new or untried prin- 
ciples, and there are almost bound to be some 
teething troubles, and these may come home to 
roost if the people to whom the report is made do 
not fully appreciate the nature of the proposal. 
This is a real difficulty which has to be overcome 
if greater use of invention is to be made, for history 
has shown that it has required faith and commercial 
ability, as well as ingenuity and design, to bring 
some of them into regular use, and deep study 
seems to be the only way of finding a solution of 
this important point. 

We claim that we have more scientific knowledge 
and a better training than our fathers were able 
to obtain, and yet the way in which some things 
are done is not the best way, but just a develop- 
ment along the lines laid down by a man who might 
be termed an uneducated inventor, in that he did 
not have the access to the knowledge which we 
have. Perhaps somebody will “invent” a. new 
method by which the adoption of new ideas may 
be brought about more easily and quickly, and 
meanwhile, as one idea begets another, the follow- 
ing suggestions B 3 (other practice being medicine) 
as to a method of considering inventions are made 
in the hope that those who are interested will 
improve them or make known alternatives. 

Whilst the work has to be all mixed up, this is a 
rational lay-out :— 


The inventor produces the idea and gives the 
general line to follow. 

Experience, use, and wont, or the findings of 
the research worker give the formule. 

The designer fixes the sizes and the arrange- 
ment in relation to other parts to produce a 
desired result in a particular case. 

The manufacturer takes the risk and makes 
and sells the product. 

What is wanted is as good an estimate as can be 


obtained of the possible reward, and the size and 
nature of the risk to be taken to gain it. 





We all have our likes and dislikes, otherwise 
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this would be a stale regimented world in which 
everything was done in the Nazi way. Therefore, 
if an examiner has a definite dislike of some part of 
an invention he should be allowed to say that he 
belongs to another school of thought, and advise 
that the matter should be handed to someone else 
for consideration. In view of this natural attitude, 
the people to whom the report is made should not 
depend on the report of one man or even one group 
of men working together unless minority state- 
ments are permitted. 

An invention may be the immediate result of a 
brain-wave, or it may be an idea worked up into 
practical form, or it may be the basis of design 
evolved from a theory, and the inventor may have 
spent much of his time and substance in getting 
that far, eg., Dishington using his wife’s wedding 
dress to get insulating material for the wires in his 
electric motor. In such cases it may not be 
possible to appreciate in an hour or so what it has 
taken years to evolve. 

Who or what an inventor is does not matter ; 
Dunlop, a country schoolmaster, gave us the pneu- 
matic tyre. Whilst development comes from those 
who have experience in a line, this very experience 
is liable to cause them to believe that established 
lines are the best to follow. In order to appreciate 
the wood it is necessary to stand back from the 
trees, and it is quite to be expected that real and 
beneficial change will come from outside an 
industry. 

Perfection has never come at once, and experi- 
ence has shown that seeming impossible difficulties 
can be overcome, and have had to be overcome 
before the things in common use to-day were put 
into practice, viz., television, aeroplanes with 
3000 miles range. Consequently, the inventor 
should not be expected to produce a finished design 
in the first instance unless the invention is in the 
C 4 class or near it. To design is the designer’s job, 
or else the inventor’s after he has been given the 
specification laid down by the designer after the 
initial stage has been passed. 

Do not look at the idea from the point of view 
of defending established practice ; an increase in 
efficiency is wanted if it can be obtained. Look 
at it in the light of “how could we ”’ in place of 
“how would you.” 

To begin with, magnify the good points and dis- 
count the bad ones. A dream is being considered, 
so let the imagination have play for a bit in order 
to obtain the urge to consider the idea ; remember 
how crude the machines of only yesterday look, and 
also how rapid has been the development of a new 
thing during the first years of its life, for example 
these suggestions are only a beginning. 

Look at the prospects. Assume that the claims 
can be fulfilled and obtain from this some idea of 
values. That will show the amount of endeavour 
which could be justifiably made to gain the end. 
State the prospects as maximum and minimum. 

Make a note of these points which give one side 
of the picture, and then come down to earth with 
a bump and look at the other side. 

Invention is an art, and therefore it is reason- 
able to suggest that the examiner should satisfy 
himself that he has the necessary qualifications to 
consider a product of that art. The writer’s 
method of procedure is (or was) as good as any 
which he has encountered, but on investigation he 
found that it tended to lead to the appreciation of 
things of little moment, and to the rejection of 
those that were worth while except in special 
cases. It was a shock and a blow to his pride in 
his ability in this respect. 

Start by classifying the invention as a whole, 
and then, cut it up into bits and classify each part 
separately ; and if the inventor had to present his 
classification it would save a lot of heart burning. 

The classification having been made :— 

Group 4.—This part is based on established 
principles or practice. Therefore the man with 
experience in that line should be able to say 
whether this part of the proposal is sound or 
not, and whether benefit will accrue from the 
use of it. 

Group 3.—This part is based on principles used 
in other practice. Therefore this part should be 
considered by a man with experience in that line. 

Group 2.—This part is based on little known 
principles ; therefore it should be referred to 
someone who is as well acquainted with them as 
it is possible to get. 

Group 1.—This part introduces a new prin- 
ciple. The inventor should therefore give an 
explanation of why he believes it to be sound. 
To one man it may look reasonable ; to another 
unreasonable. Both should give a proof as far 
as possible, not just a statement of his view. 





Experience has shown that in such cases the 
truth can sometimes only be found by trial; and 
if it is decided to make a trial (which may only 
mean the drawing out of a design), the inventor 
should have a good deal of say as to how this 
should be done. Although those interested were 
“ just trying the thing out,” cases can be shown 
where failure resulted through leaving the 
inventor out. 


Would some such basis not enable a more con- 
fident report to be submitted and the limits of 
opinion to be more closely defined ? Besides this, 
would it not show how crude and cheap experi- 
ment could be used to prove or disprove some of 
the claims. Important cases can be shown where 
brains and experience with one set of conditions 
were used to develop on paper finished designs to 
meet a new set of conditions in place of proceeding 
step by step, and when these were put to the test 
they gave promising results, followed by ultimate 
withdrawal. 

This country gained its Colonies and foreign 
connections through the venturesome spirit of its 
sailors ; and it got its export trade through having 
the technicians, the factories, the raw materials, 
the internal and external transport facilities, and 
the financial power which other nations lacked, 
and it sold wealth-producing instruments, such as 
railways, on the hire-purchase system (foreign 
loans). It has lost that position, and the only way 
to hold at least some of the foreign trade seems to 
be for the manufacturers and customers here to 
display more of the venturesome spirit and take 
risks, which is admittedly a lot to ask of them, 
and the public, through the method of taxation 
used, tend to hinder rather than help them to 
display initiative and enterprise. 

It is quite reasonable to say, ““ We are always 
willing to give a new thing a trial,” and that if an 
inventor wants us to adopt his ideas he should 
present them to us in a developed state. But 
experimental and development work cost large 
sums of money, and few inventors can afford to 
finance themselves ; even the best of them, such 
as Watt and Diesel, found themselves in this 
position, and Parsons was not able to give the 
Admiralty the guarantee demanded. Moreover, 
whilst the ideas of an inventor may be very bene- 
ficial to an industry, he may not be able to obtain 
the protection that would justify the initial out- 
lays. Sometimes even, without realising it, the 
Government may permit actions which discourage 
inventors, as can be seen from the way in which 
the pioneers of producer gas for motor lorries were 
treated recently. It all comes back to the start— 
if we are to eat, we must export goods that will 
sell against severe competition, and we will have 
better meals if industry can find better methods 
of considering new ideas which will lead to the 
greater use of invention. 








Letters to the Editor 
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correspondents.) ; 
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MONKLAND AND KIRKINTILLOCH RAILWAY 


Str,—The suggestion in Major Snell’s letter in 
your issue for August 22nd that George Dodds, 
the ‘‘ Superintendent” of this railway, may have 
been named “Dodd” can be dismissed on the 
evidence of the engraving which I described and the 
directors’ report. 

Whether he was a relation of Isaac or not is a 
question which it is not easy to settle at the present 
day; but the interesting fact that Isaac supplied 
some of the parts rather suggests that he may have 
been. It is quite true that little is known of his 
career ; one does not see how this slender knowledge 
can support a statement that he was “ certainly 
not qualified to design a steam locomotive.” The 
directors, who must have known more about him 
than Major Snell does, evidently thought he was, 
as they ‘‘ devolved the whole form and plan to him.” 

Details of when and where Isaac set up a “ claim ” 
to have produced the very obsolete design for these 
engines are not given. That this shadowy claim 
should have been supported by Colburn (I have been 
unable to find the reference) goes for nothing, because 
I think I am right in saying that until the publication 
of my letter a fortnight ago every one thought that 
Isaac had designed them. 

August 22nd. C. F. DeNpDy MARSHALL. 





SHORTAGE OF ENGINEERS 


Str,—-Following up the remarks of Mr. 8. J. Potter 
and ‘“‘ Old Hand ”’ regarding the exclusion of engineers 





from technical administrative posts, I would like to 
support “‘Old Hand’s” suggestion for the use of 
the central register, but with the proviso that correct 
use is made of this admirable scheme. 

In my position as chief draughtsman I have been 
struck by the unsatisfactory use of this method of 
filling administrative positions. 

In the numerous drawing offices in this country 
there must be a large number of men who have had 
a first-class technical training which has included 
courses on shop management, production engineering, 
&c., but never yet have I heard of any of these men 
being given the chance of a minor executive position, 
or, in fact, any position other than that of draughts- 
man. 

On mentioning this poimt to a labour officer who 
called on me regarding the possible transfer of my 
own assistant (to an inferior appointment, both 
financially and technically), he confirmed my opinion 
and even stated that positions placed through the 
central register were only given to individuals already 
holding a similar position or a superior one. 

In view of all the suggestions made regarding 
upgrading, is it not possible for upgrading to be 
carried out by the officials concerned when selecting 
candidates from the central register. 

Hundreds of young men are only awaiting a chance. 
Why not give it them ? 


August 25th. Youna Hanp. 








Sixty Years Ago 





Wind PRESSURE ON RAILWAY STRUCTURES 


Tue Tay Bridge disaster served to reveal in 
a startling manner the ignorance prevailing among 
engineers concerning the magnitude of the force 
exerted by the wind on bridges and other structures. 
It may be recalled that such calculations as were 
made on the effect of the wind on the stability of the 
bridge were based on the assumption that the 
maximum force would not exceed that corresponding 
to a pressure of 20 lb. per square foot acting on the 
net area of the windward side. Many engineers, 
after the disaster, were of the opinion that this 
allowance was much too low. The subject was. of 
such importance that the Board of Trade appointed 
a Committee to inquire into it. The members of 
the Committee were Colonel W. Yolland—one of 
the Tay Bridge Inquiry Commissioners—Sir John 
Hawkshaw, Sir William Armstrong, Mr. W. H. 
Barlow—another of the Commissioners—and Pro- 
fessor G. G. Stokes. In our issue of August 26th, 
1881, we published the Committee’s report in full . 
and commented on it in a leading article. The Com- 
mittee obtained records of wind velocities and 
pressures from a large number of stations, and came 
to the conclusion that for railway bridges and 
viaducts a maximum wind pressure of 56 lb. per 
square foot should be assumed for the purposes of 
calculation. If the girder had closed sides as high 
as or higher than the tops of the vehicles using the 
bridge the full pressure of 56 lb. was to be taken as 
being applied to the whole vertical surface of one 
girder. If the girder were not as high as the vehicles 
the surface on which the pressure acted was to be 
taken as being the length of the girder multiplied 
by the height from the bottom of the girder to the 
top of the vehicles. For lattice or open girders the 
pressure of 56 Ib. was to be taken as being applied, 
on the windward side, to a solid area of a height 
equal to the distance from the rail level to the top 
of the vehicles plus the area of the actual ironwork 
below the rail level and above the top of the vehicles, 
On the windward side the wind pressure was to be 
supposed to act only on the actual ironwork area: 
below the rails and above the vehicle tops, and was 
to be taken at ‘28 Ib. per square foot if the open spaces 
amounted to not more than two-thirds of the gross 
area included within the outline of the girder, at 
42 lb. if they amounted to anything between two- 
thirds and three-quarters of the gross area, and at 
56 lb. if they were more than three-quarters, We 
thought that the rules were somewhat arbitrary 
and founded to a considerable extent on guesswork. 
The report was, we held, undoubtedly a valuable 
one, but there were. several points on which experi- 
ments were desirable in order that other rules more 
generally and consistently applicable might be made. 
... The Committee’s rules certainly were on the 
side of severity as judged by the standard of modern 
practice. 





Srgze~ Propucrion 1n Canapa.—The steel mills of 
Canada before September, 1939, had an annual capacit 
of 2,000,000 tons. This has been stepped up to 2,250,000 
tons by full use of existing plants. All the major com- 
panies are busy expanding and shortly a production of 
3,000,000 tons per year is expected. Before the war the 
structural steak! fabricating industry was operating at 
about 30 per cent. of its capacity of 350,000 tons per year, 
so that here there is @ margin for more output without 
any immediate need for new building. The past year has 
seen a general acceptance of welded steel structures. 
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Home-Produced Fuels for Oil 
Engines* 
1. APPOINTMENT OF COMMITTEE 


THe rapid development and improvement in 
recent years of coal-oil conversion systems made it 
advisable, in view of approaching hostilities in 1938, 
to review the extent to which such processes could 
supplement or replace oil supplies from overseas. 
One aspect of this general question which concerned 
the Diesel Engine Users Association was the possi- 
bility of increasing the use of home-produced fuels 
in modern high-speed diesel engines. Accordingly, 
the Association referred the matter for investigation 
by its Tar-Oils Sub-Committee, which has already 
done valuable experimental work on the use of home- 
produced fuels in slow-speed diesel engines. Arrange- 
ments were made with the Mines Department, to 
expand the Sub-Committee to include representatives 
of the Mines Department, Fuel Research Station, and 
the Association of Tar Distillers, so that users, pro- 
ducers, and technical experts could all express their 
views in a combined report: 


2. TerRMS OF REFERENCE 


The terms of reference to the Sub-Committee were : 
To investigate and report on the possibilities of pro- 
viding and utilising home-produced fuels for diesel 


engines. 
3. NOMENCLATURE 

The question of nomenclature for the various 

classes of fuel to be dealt with in these investigations 

has been one of some difficulty for the Committee to 


deal with. 
The original Sub-Committee of the Diesel Engine 
Users Association dealing with this subject was 


known as the “ Tar-Oils’’ Sub-Committee, but on |’ 


being expanded to deal with the subject of the 
present report it became known as the ‘‘ Home Fuels ” 
Sub-Committee. 

The term “creosote fuel,” which is frequently 
used to describe certain oil fractions obtained by 
distilling the coal tar produced by both high and low 
temperature carbonisation systems, is apt to be mis- 
leading. One of the requisites of the creosote of 
commerce is a percentage of tar acids, and in some 
creosotes this percentage is quite a large one. For 
diesel engine use, however, the tar acids have to be 
eliminated—this elimination can be carried out in the 
course of current manufacturing processes. Further 
stages of redistillation to a narrow boiling range, 
cooling to remove naphthalene, and desludging before 
or after admixture with petroleum oil are then 
necessary. It will be seen therefore that the final 
fuel for use in the diesel engine is far removed from 
normal creosote. Details with regard to the prepara- 
tion of creosote diesel fuel are given later in this 


rt. 

Niovsittidiids, the basis of all these fuels is creosote, 
and the term “creosote diesel fuel”? (C.D.F.) has 
come to be used as a descriptive, although not 
scientifically exact, term. High-temperature and 
low-temperature products are distinguished where 
necessary throughout this report by the initials 
H.T. and L.T. 


4. PROGRAMME OF WoRK 


Following on the publication of the report of the 
Falmouth Committee on Oil from Coal, it was agreed, 
at a meeting early in 1938, that the Committee should 
carry out a programme of work on the use of home- 
produced fuels, particularly creosotes, in diesel 
engines. 

Preliminary meetings discussed the arrangements 
for carrying out tests. In March, 1938, the Mines 
Department was approached with a view to colla- 
boration, and in 1939 the Department informed the 
D.E.U.A. that the Treasury was prepared to make 
a grant to cover the cost of the research work. 

A test programme was then drawn up providing for 
bench and road tests of ranges of fuels produced by— 

(i) High-temperature carbonisation (tar oils from 
vertical and horizontal retorts), samples being 
supplied by the Gas Light and Coke Company on 
behalf of the Association of Tar Distillers. 

(ii) Low - temperature carbonisation, samples 
being supplied by Low Temperature Carbonisa- 
tion, Ltd. 

The tests were designed to cover not only the straight 
products, but also ta ascertain how far their useful- 
ness could be increased by doping or blending. 


5. THe Dreset Cycie IN RELATION TO FUEL 
CHARACTERISTICS 


In the diesel engine cycle, air which is drawn into 
the cylinder on the induction stroke of the piston is 
compressed on the following stroke to a small pro- 
portion of its former volume. Under this compres- 
sion the temperature of the charge of air is raised 
sufficiently to ignite the spray of fuel when it is 
injected into the cylinder, and combustion takes 
place. Ignition of the fuel will only take place pro- 
vided that the compressed charge of air has reached, 


° ees of Home Fuels Sub-Committee of the Diesel Engine 
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at the moment of fuel injection, a temperature above 
the spontaneous ignition temperature of the fuel to 
be burned. Since the temperature of the compressed 
charge is a function of the compression ratio, it varies 
with engine design. It is also affected by the shape 
of the combustion chamber, the type of fuel injection, 
and other factors. It is therefore clear that the 
selection of a fuel suitable for a given type of engine 
is not a simple matter. 

The spontaneous ignition temperature of aromatic 
base fuels, including all coal oils, is higher than that 
of petroleum (aliphatic) base fuels. Hence from the 
point of view of ignition quality creosote, diesel fuels 
are more difficult to ignite and burn in the cylinder 
than petroleum base fuels. The difficulty is accen- 
tuated in the high-speed type of diesel engine, and 
various mechanical means of overcoming it have to 
be adopted, such as «— 


(a) Increased compression pressure, which may 
involve boosting or supercharging. 

(6) Localised heat zones in the path of the fuel 
spray. 

(c) Increased turbulence of air and fuel stream 
during the combustion process. 


Incidentally, the design of the high-speed engine 
provides a number of combustion problems, irrespec- 
tive of the fuel used. In fact, engine manufacturers 
are by no means at one as to the best combination of 
cylinder compression pressure, fuel injection pressure, 
and shape of combustion chamber. The diversity 
of opinion prevailing at the present time is illus- 
trated by the road transport engine data recorded 
in Table I. 





petroleum base fuels without any fear of subsequent 
sludge formation. 


6. Test FUELS 
The test fuels comprised the following ranges :— 


(a) 0-100 per cent. reference blend: Alpha- 
methyl! naphthalene/kogasin/IT. 

(6) 0-100 per cent. blend: H.T. creosote/petro- 
leum diesel fuel. 

(c) 0-100 per cent. blend: L.T. diesel oil/petro- 
leum diesel fuel. 

(d) Blenders. 


(a) Reference Fuel.—In order to make comparison 
of the relative suitability of different fuels, it was 
necessary to use a “reference fuel.”” A blend of 
Alpha-methyl naphthalene with kogasin/IT. was used 
for this purpose. Alpha-methyl naphthalene was 
known to have a zero cetene number, and was there- 
fore taken as representing the low-grade component. 

Kogasin/II is a product of the Fischer-Tropsch 
“ synthetic ” oil from coal process. It is the fraction 
of the Fischer-Tropsch ‘ primary product” dis- 
tilling between 200 deg. and 300 deg. Cent., and has 
a specific gravity of 0-77. The cetene number was 
found to be between 99 and 102, and it was therefore 
considered to be an excellent high-grade fuel for 
reference blends. The material used was distilled 
in the laboratory of the Gas Light and Coke Company 
from a sample of crude Fischer-Tropsch products sent 
over from Germany. 

(b) H.7'. Creosote Diesel Fuel Used.—The same fuel 
was used throughout the whole series of H.T. experi- 
ments, being doped or blended where necessary. It 


TaBLe I.—Road Transport aa Data 


























Maximum | Combustion | Compression| Nozzle | Injection Heat Decomp 
Make. revolutions. | chamber. ratio. type. pressure. plug. gear 
A.E.C. se (4) 1900 TC 16 P 1550 Yes No 
aa + (6) 1800 DI 16 MJ 2600 No No 
Albion dee, SORE 1850 DI 13-8 MJ 2550 No Yes 
oe espe 1850 DI 14-2 MJ 2550 No Yes 
Blackstone bse nm. 1100 Tc 14 P 1500 No Yes 
£ £2.20) 1100 TC 14 ‘4 1500 No Yes 
Climax ae) ae 3600 TC 18 P 1550 No Yes 
Crossley - (6) 1750 TC 17-8 P 1500 Yes | Yes 
Dennis... ew 1800 DI | 14 MJ 2600 No No 
Dorman wer 1800 DI | 14 MJ 2300 No Yes 
Fowler ses 1500 TC 16 SJ 2060 No Yes 
a sae 1500 TC 16 SJ 2060 No Yes 
Gardner 336.4 2000 DI 13-5 MJ 2500 No Yes 
es pee 1700 DI 13 MJ 2500 No Yes 
Leyland (4 and 6) 1900 DI 16-5 SJ 2350 No Yes 
- o<¢ te 1900 TC 18 P 1620 No No 
Meadows a 2200 AC 13-5 P 1500 Yes No 
veh aco A 22006 AC 13-5 P 1500 Yes | No 
Perkins <i 2400 TC 16°5 MJ 2500 No No 
a 4s ea AG) 2600 TC 16-5 MJ 2500 | No No 
Thornycroft (4 and 6) 1850 TC 16-3 P 1470 Yes Yes 
Victor ... Ne 3000 TC 19 P 1800 No Yes 





Nores. (a) The figures in brackets following the engine make refer to number of cylinders. 


(6) Abbreviations: TC, Turbulence chamber; DI, 
jet ; MJ, multi jet. 


Cetene Values.—The ignition quality of a fuel is 
expressed by its cetene number, which is taken as an 
accepted standard of reference, just as the octane 
number indicates the quality of a motor spirit. The 
higher the cetene number the more suitable is the 
fuel. The average commercial diesel fuel has a cetene 
number of about 60. 

Doping.—In certain cases, where a creosote fuel 
or blend proves unsuitable for use in high-speed diesel 
engines, it is possible to make it suitable and to 
improve its performance by the addition of small 
quantities of chemicals known as dopes. These act 
as ignition accelerators. The following dopes were 
tried during the course of the tests :— 


(1) Ethyl nitrate. 

(2) Amy] nitrate. 

(3) Amyl nitrite. 

(4) Brom-Stearic acid nitrate (Gas Light and 
Coke Company’s patent). 

(5) Low Temperature Carbonisation Company’s 
dope No. R 585. 


Blending.—Blending in varying proportions with 
petroleum base fuels is another means of widening 
the range of straight creosote fuels which can be used 
in diesel engines. Any good quality diesel fuel with 
a cetene number above about 57 is suitable for blend- 
ing purposes. 

De-sludging Process.—When a creosote diesel fuel 
is blended with a petroleum base fuel, as is generally 
required to enable it to be used in a diesel engine, 
there is a risk of the formation of a sludge in the 
blend. In the past, sludge formation has proved a 
serious obstacle to the commercial development of 
creosote diesel fuels, since if it is not eliminated it 
involves frequent cleaning of tanks and fuel filters, 
and increases maintenance costs. The sludge can 
be removed in settling tanks and by centrifuging, 
but a patent de-sludging process, which must remain 
a secret patent during the present emergency, has 
been developed by the Low Temperature Carbonisa- 
tion Company, and this represents an important 
advance on the earlier methods. It can be applied 
to straight, high or low temperature fuels, either 
before or after blending, the former being obviously 
preferable, since smaller quantities have to be treated. 
Creosote diesel fuel treated by this de-sludging 
process can readily be blended in any proportion with 














direct injection ; AC, air cell; P, pintle type; SJ, single 


was made and supplied by the Gas Light and Coke 
Company, and gave the following analysis :— 


Specific gravity at 60 deg. Fah. ... 0-959 
F no Nieagneg free from naphthalene a ‘at 50 deg. Fah. 


Phenols.. a Trace 
Distillation (S.A. F. - 
Deg. Cent. 
Start At 184 
1 per cent. boas, Se 
5 pe 190-1 
10 196-1 
20 203-0 
30 207-3 
40 211-3 
50 215-9 
60 221-3 
70 226-3 
80 o 233-7 
90 248-1 
95 266-1 
Finish 282-0 
(97 per cent. off) 


Although there are many varieties of creosote, 
varying according to their origin (horizontal retort, 
TaBLe I1,.—Chemical Test of Fuel 9/39—Gti 


30 per cent. creosote—80 per cent. petroleum gas oil (with special} 
final treatment) 


Specific gravity : 0-846 at 20 deg. Cent. 
0-849 at 60 deg. Fah. 


Distillation Range 


Deg. Cent. 

I.B.P. soo oe 

7 per cent. At 200 
18-5. -. 210 
28-5 =, 220 
39°5 i, 230 
48:5 ,, 240 
57°5 ” 250 
64-0, 260 
70-5 ” 270 
76-0 ,, 280 
81-0 ” 290 
85-0 ” 300 
i aa 320 
96:0 ,, 340 


Calculated cetene niibiboee, BT. 


vertical retort, or coke oven), the Sub-Committee 
accepted the above analysis as coming within a 
specification (see Table III), representing an average 
quality of H.T. creosote diesel fuel obtainable from 
the various main sources of production in this country. 
The oil used was first obtained by the primary dis- 
tillation of H.T. coal tar, consisting of approxi- 
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mately 50 per cent. horizontal and 50 per cent. 
vertical tar. It was then treated for the removal of 
tar acids, redistilled, and fractionated to the required 
temperature range, and allowed to cool, so that the 
bulk of the solid naphthalene crystallised out. 
Further naphthalene was removed after extraction 
of the tar acids. Further cooling and settling was 


Tas_e IIT 
The following is a specification of H.T. fuel considered as 
suitable to form a blend with petroleum oil for use in high-speed 
diesel engines :— 


8.G. at 60 deg. Fah. 0-940-1-000 
BROGIER: 6 ig 0d dae a6 Not more than 
3 per cent. 
Distillation (S.T.P.T.C. method) — 
Deg. Cent. 
Start at about 185 
5 per cent. 185-195 

10 He 190-200 

50 ”» 210-225 

70 - 220-240 

90 sae ufoad Pee 250-280 
Flash-point, min. ... .. 150 deg. Fah. 


Fluidity : The oil shall give no deposit of naphthalene 
when maintained at 50 deg. Fah. for two hours 
sometimes necessary according to the atmospheric 
temperature conditions. 
(c) L.T. Diesel Fuel Used.—The low-temperature 
diesel oil used complied with the following speci- 
fication :-— 





Specific gravity at 6 deg. Fah. 0-901 
Co ee Re re ile + aaron Nil 
See aS Res Page er Yellow 
Calculated C.T. b 31 
Sludge test ... ... ... . O-2mgms. 
per 100 millilitres 
Distillation Range 
: Deg. Cent. 
1.B.P. --- 198 
4 per cent. es sen ese ase cee Ae ae 
14 rh Bae ieg tack? axe ‘sek Vaan eee 
24 - fi caer ee inert eke Ae 
34 230 
50 : 240 
70 250 
75 > 260 
85 270 
92 280 
F.B.P. 289 


(d) Blenders.—In the tests the following were used 
as blenders :— 


“* Dieseline,” -purchased from the Shell-Mex 
Company. 
“* Esso-Diesel,” purchased from the Anglo- 


Iranian Oil Company. 
Scotch shale oil was also found suitable. 
Gas oil with a cetene number of 70. 


7. Bencu TEsts 


The bench tests were carried out at the Gas Light 
and Coke Company’s Beckton research experimental 
station on a single-cylinder engine :— 


Maker ... R. A. Lister and Co., Ltd. 
Type High-speed, single-cylinder, pump 


injection 
Cylinder dimension 4-5in. bore by 5-5in. stroke 
Compression ratio 


19: 1 for starting from cold 
BILP. ... 


lags : 1 for normal working 
Engine speed 1000 r.p.m. 

The engine was coupled to an electric dynamometer 
on one side and a “ Farnboro’ ” electric indicator on 
the other. 

In calculating the test results, the volumetric 
efficiency of the engine has been taken as 0-86 at 
700 r.p.m. and the ratio of the specific heat as 1-35. 

The volumetric efficiency is of importance, since 
it affects the compression, and hence the temperature, 
of the compressed charge. If the volumetric effi- 
ciency of an engine is increased by boosting or super- 
charging, the engine can run on a lower grade of fuel. 
Experiments with boosted high-speed diesel engines 
have given encouraging results in this direction. 

For the recorded series of tests the engine was 
running under various jacket temperature conditions. 

Determination of Cetene Values.—The Ricardo 
throttling test method of determining cetene values 
was used as the main basis of comparison of the various 
fuels. This is an ignition quality test, and is carried 
out as follows :— 

The engine should be run at normal speed, or at 
not less than half full speed, for a variable-speed 
engine. The load should be maintained constant at 
not more than one-quarter full load. With the engine 
running under the above steady conditions of speed 
and load on the fuel to be tested, the air throttle is 
steadily closed to reduce the induction pressure, 
meanwhile keeping the speed constant. This reduc- 
tion of induction pressure, which is measured on a 
mercury column, gives a corresponding reduction in 
the compression and temperature of the charge until 
a point is reached at which there is not sufficient heat 
generated by compression to fire the charge, and mis- 
firing occurs, which is observed by a puff of white 
smoke from an exhaust test cock. This pressure is 
noted and checked by repetition tests. Similar tests 
are then run with blends of reference fuels of known 
cetene number. The cetene number of the blend of 
reference fuel which gives the same critical induction 
pressure as the sample is taken as the cetene number 
of the sample. 

It should be noted that this critical induction pres- 
sure corresponds to a “ misfiring’ temperature. of 
compression, and to ensure starting of the engine from 
cold, an allowance of three or four compression ratios 





must be made. 


Graph of Bench Test Results.—To enable the suit- 
ability of the fuels tested to be compared, the results 
of the tests have been plotted in the form of a graph. 
This graph shows the relation between the critical 
ignition temperatures of the various fue lblends and 
the engine compression ratio under running tempera- 
ture conditions. 

From the graph the following indications can be 
obtained, among others :— 


(i) The proportion of high-temperature or low- 
temperature C.D.F. which can be blended with a 
commercial petroleum base fuel for use in a diesel 
engine of known compression ratio and temperature 
limits. 

(ii) The minimum compression ratio required to 
enable a given blend of C.D.F. to be used. Since 
the compression ratios of standard makes of engine 
are known (see Table I), the graph can be used to 
show what engines can run on a given blend of fuel. 


Referring to the graph, horizontal lines cut the 
curves at points where the fuel blends have the same 
ignition value, and extending the lines to the right, 
the compression ratio necessary just to give the 
required ignition temperature is found, according to 
the engine temperature conditions t,. The tempera- 
ture ¢, is taken as the mean between the air intake 


Mean Between Water Jacket > 
& Air intake Temperatures 2 





60/40 blend. The effect of the dope is more marked 
at the higher jacket temperatures than at the lower. 

Starting.—It is impossible to state any particular 
conditions necessary for starting the engine when using 
low-grade fuel blends, as so many variables and 
different methods of starting exist. It was, however, 
found most effective to start the engine with fuel 
valve at not less than 75 per cent. full load opening, 
subsequently adjusting to suit the required speed 
and load. 

Dual Fuel Systems.—Generally, dual fuel systems 
will be found the most suitable method for utilising 
the maximum amount of low-grade fuel, but special 
provisions must be made to counteract the consequent 
effects of sludge formation. 

(2) Road Tests.—Road tests were carried out by 
Low Temperature Carbonisation, Ltd., using a 1938 
Leyland lorry operating under normal service con- 
ditions. The tests were made under cold weather 
conditions in the late autumn and winter in the hilly 
district south of Sheffield. The Leyland lorry was 
fitted with :— 


D.S. 8 six-cylinder unit; 4}in. bore by 5}in. 


stroke; 8598 cc.; 58 B.H.P. at 1000 r.p.m.; 
R.A.C. rating, 48-6 H-.P.; compression ratio, 
16-5:1. 


The bench tests had shown that a 20/80 blend 
(i.e., 20 per cent. H.T. fuel 
and 80 per cent. petroleum 
base diesel fuel) would be 
the most suitable for the 
9 16-5: 1 compression ratio 
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of the Leyland engine used 
for the road tests. The 

















sample of H.T. fuel for the 
first road test was blended 
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CHARACTERISTICS OF VARIOUS 


and the jacket water temperatures, and given fairly 
consistent results up to jacketwater temperatures 
of 70 deg. Cent. The vertical scale on the left gives 
the corresponding calculated compression tempera- 
tures ¢,. 

By way of example, and to illustrate the use of the 
graph, it is required to know what blend of H.T. 
creosote and petroleum an engine of 15: 1 compres- 
sion ratio would run on, with an air intake tempera- 
ture of 20 deg. Cent. and a jacket temperature of 
30 deg. Cent., such readings representing light running 
or idling conditions. Here the mean engine tempera- 
ture ¢;=25 deg. Cent., and from the point of inter- 
section of the vertical ¢, ordinate, with the sloping 
compression ratio line of 15, a horizontal line is taken 
across to the compression temperature scale, where 
457 deg. Cent. is obtained. Allowing a margin of, 
say, 30 deg. Cent. in excess, a horizontal line from 
427 deg. Cent. cuts the H.T. creosote blend curve 
at 71 per cent. high-grade fuel—that is 29 per cent. 
creosote in the blend. This same horizontal line 
cuts the L.T. creosote blend curve at 58 per cent. 
high-grade fuel, and the alfa-methyl naphthalene 
curve at 44 per cent. high-grade fuel, or Kogasin/II, 
this being equivalent to a cetene number of about 44. 

It will be realised that the necessary temperature 
margin allowed over the critical ignition points will 
differ according to the various types, makes, and 
speeds of engines. The curves will, however, give 
the relative values of the fuels, together with a general 
indication of their useful running limits. 


8. Resutts or H1iGH-TEMPERATURE CREOSOTE DIESEL 
Fur. TEsts 


(1) Bench Tests.—The results of the bench tests 
are best seen from the graph, wherein the results 
are compared as regards ignition quality with the 
reference fuel and with blends of low-temperature 
diesel oil. 

It will be noted that the high-temperature blends 
throughout their range require a higher temperature 
of ignition than either the reference blend or the 
low-temperature blends. Conversely, a given engine 
will require a higher percentage of high-grade fuel 
in the blend than would be nec if the engine 
were ing on either the “‘ reference” blend or a 
blend of low-temperature diesel fuel. 

Effect of Dopes.—It has not been possible to obtain 
consistent results with the doped fuels, but generally 
the effect of adding 4 per cent. dope to the straight 
creosotes has been found to be equivalent to adding 
40 per cent. of petroleum base diesel fuel to form a 


FUEL BLENDS 





fuel, and the engine then 
started up satisfactorily. 

(3) With the engine 

running, the fuel gradually changed over to the 

test blend and the engine continued to run quite 
normally, and, in fact, under conditions compar- 
able to those with commercial ‘“ Dieseline.” 

(4) With the lorry left standing for periods up to 
20 min., the engine started satisfactorily on the 
test blend and functioned normally. 

(5) Further test runs proved satisfactory, with 
the exception of the necessity to clean the filter 
very frequently, due to excessive sludging of the 
fuel. 

The results therefore show that, from the operating 
point of view, and by changing over to petroleum 
diesel fuel for starting from cold and during very 
long periods of standing, a 20/80 blend of H.T. fuel 
and commercial petroleum diesel fuel can be used 
satisfactorily in the above type of Leyland engine 
provided filters are cleaned frequently. 

Road Test Results with 20 per cent. H.T. Creosote, 
80 per cent. Petroleum ‘‘Gas Oil,” with Final De- 
sludging Treatment of Blend by Patent Process.—It 
was felt that improved results would be obtained with 
H.T. fuel by blending it with a “‘ gas oil’’ having a 
higher cetene number than the “ Dieseline”’ pre- 
viously used. A further sample was therefore pre- 
pared by blending 20 per cent. of H.T. fuel with 
80 per cent. of gas oil, having a 70 cetene number, as 
compared with an average figure of 60 for high-grade 
diésel oils on the market. 


(1) Started up well from a cold start. 

(2) Acceleration and pulling power of engine 
appeared to have slightly improved over previous 
running on pool “derv,” and were very good 
throughout the period of the test. 

(3) No smoke emitted from the exhaust at any 
time. 

(4) Unfortunately, due to weather conditions on 
the day of the test, no true comparison could be 
made of consumptions, but these appeared to 
compare favourably. 

(5) Filter cloth when removed for examination 
was found to be in a perfectly clean condition, being 
only stained by the oil which had passed through it. 


9. Resutts oF Low-TEMPERATURE DresEL FUEL 
TESTS 

The fuel used was that manufactured by Low 
Temperature Carbonisation, Ltd.—see paragraph 6 
(c) for specification. 

Bench Tests.—The same method of bench tests 
was used as for the H.T. fuels, and all investigations 
were made by the Gas Light and Coke Company at 
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the Beckton experimental station. The results are 
recorded on the attached graph for ready comparison, 
with those of the H.T. creosote blends. 

It will be seen that :— 

(i) For an engive of given compression ratio a 
greater proportion of low-temperature C.D.F. than 
high-temperature C.D.F. can be used in the blends. 

(ii) L.T. blends can be used over a wider range 
of compression ratios than H.T. blends. 


Road Tests.—While road tests were made on the 
same lorry and under the same conditions as for the 
H.T. creosote fuels, there is better evidence of the 
suitability of L.T. fuels for high-speed diesel engines 
in the statement by the Low Temperature Carbonisa- 
tion Company that nearly 200,000 miles have been 
run on a 50/50 mixture using a petroleum diesel fuel 
as blender. At first it was necessary to clean the filters 
more frequently than when running on petroleum 
diesel fuel, but a slight alteration in the process of 
preparing the mixture enabled this difficulty to be 
overcome. 

By using a 50/50 blend with gas oil as the petroleum 
base constituent, such a mixture provides a very good 
fuel, having ‘‘ easy starting from cold ”’ qualities. 

It is found that, once started, a good many makes 
of engine will function on straight L.T. diesel fuel, 
and further tests are in hand with engines fitted with 
a small “ starting oil” tank. 

A diesel locomotive fitted with a Fowler engine 
has been running at the works of Low Temperature 
Carbonisation, Ltd., for nearly two years on straight 
L.T. fuel. Starting is not always easy in cold weather, 
but this difficulty is overcome by warming the water 
in the circulating system prior to starting. 


10. AVAILABILITY OF CREOSOTE DIESEL FUEL 


Members interested in the actual use either of H.T.or 
L.T. fuel should communicate with the Mines Depart- 
ment for information concerning supplies. 


11. ConcLusiIons 


(1) Straight H.T. Creosote Diesel Fuels.—The 
present designs of commercial types of transport 
engine do not readily utilise a straight H.T. creosote 
fuel. Even with adequate starting facilities, the 
satisfactory behaviour of the engine could not be 
assured for any reasonable length of time. 

(2) Doped H.T.. Creosote Diesel Fuel.—The addition 
of a small percentage of one dope improves the suit- 
ability of this fuel. The effect of adding 4 per cent. 
of this dope is generally equivalent to adding 40 per 
cent. of petroleum diesel fuel to form a 60/40 blend. 

(3) Blended H.T. Creosote Diesel Fuels —The bench 
tests point to the possibility of using blends contain- 
ing up to 50 per cent. of H.T. creosote under certain 
given engine conditions, but the qualifying restric- 
tions are such as would not permit a blend with this 
high percentage of H.T. creosote to be marketed as 
universal fuel. 

The road tests point to satisfactory results with a 
20 per cent. creosote blend on an engine with a com- 
pression ratio of 16-5:1, running under normal 
operating conditions. The starting difficulties encoun- 
tered so far with this blend point to the necessity of 
a dual fuel system for starting from cold and for use 
after long idling periods. 

A road test with the 20 per cent. H.T. creosote 
blend in which petroleum gas oil was substituted for 
petroleum diesel oil, and treated after mixing, proved 
that the engine could be started from cold, and that 
its general performance was in every way comparable 
with that when operating on a petroleum diesel fuel. 

(4) Straight L.T. Diesel Fuel.—Whilst difficulties 
arise in connection with starting up of the engine, it 
is possible to run certain types of engines on the 
straight fuel. 

(5) Doped L.T. Diesel Fuel.—The improvement 
from the addition of dope is equally encouraging, 
although probably 3 per cent. is the limit for reasons 
of commercial considerations. In fact, as long as 
reasonable supplies are assured, there would seem to 
be no urgent necessity for the manufacture of suitable 
dope. Blending lends itself to.quicker and cheaper 
methods. 

(6) Blended L.T. Diesel Fuels.—Test results show 
that for the majority of engine makes it is possible 
to use a 50 per cent. blend with satisfactory results. 
By replacing petroleum diesel fuel by petroleum gas 
as a blender, starting difficulties have been eliminated. 

L.T. fuel, treated by the. Low Temperature Car- 
bonisation Company’s de-sludging process, is now 
being supplied regularly to the Petroleum Pool for 
blending with commercial grades.of petroleum diesel 
oils. The blend supplied to the public contains some 
20 to 30 per cent. of L.T. fuel. 

(7) De-sludging Process.—The operating difficulties 
eaused by sludging of blended fuels can be very 
serious, but can be overcome by applying the Low 
Temperature Carbonisation Company’s patent secret 
de-sludging process. 

(8) Creosote Diesel Fuel Supplies.—The quantity 
of suitable H.T. tar oil from which diesel fuel could 
be manufactured, using existing plant, is of the order 
of 5,000,000 gallons per annum, and this quantity 
could possibly be doubled if further plant were erected 
at the tar distilleries. Almost the whole of the suit- 
able raw material is, however, at present required 
to supply the Billingham hydrogenation plant. 

The quantity of suitable L.T. crude immediately 
available is approximately 1,000,000 gallons per 





annum, and the ultimate capacity from existing car- 
bonisation plants would be about 2,000,000 gallons. 
Parcther distillation plant would, however, be required 
before this figure could be attained. 

The Committee wish to record their indebtedness 
to the Gas Light and Coke Company and the Low 
Temperature Carbonisation Company for the valuable 
assistance they have given.in carrying out the experi- 
mental work recorded in this report. 

J. S. Trreron, 
M. Inst. C.E., M.I. Mech. E., Mem. A.S.M.E., 
Chairman, Home Fuels Sub-Committee. 
August 8th, 1940. 





oe 
ss 


Merchant Shipbuilding and 
Repairing* 
DeLays IN MERCHANT SHIP REPAIRS 

THE Sub-Committee have inquired into complaints 
that the repair of merchant ships often takes an 
unnecessarily long time. If damaged vessels are 
given priority grading, the men do not appear to 
work with the same eagerness on a job that is known 
to be of a low priority as they do on a repair of 
higher priority. The demand for skilled men and 
supervisors in the shipbuilding and repairing industry 
is greater than the supply. Consequently there is 
not that close supervision which might secure the 
speedier carrying out of repairs. This applies more 
particularly to ships under repair on the water than to 
those under repair in dry docks where supervision 
is more effective. The Sub-Committee recommend 
that every effort should be made to secure closer 
supervision of repair work so far as skilled personnel 
is procurable. 

There is another cause of delay in effecting repairs 
speedily and in fitting out vessels with de-gaussing 
equipment, &c., which the Sub-Committee have 
anxiously examined and which causes great dis- 
quietude in ship-repairing establishments and to 
other trades unions. In one important ship-repairing 
area—and happily not elsewhere—a section of one 
particular trades union appears to enforce conditions 
not imposed by national agreements nor asked for 
in other ports. In the particular locality referred to, 
members of the union concerned are not permitted 
to work overtime without the permission of the 
district delegate. If they do, they are not infre- 
quently fined by him. Overtime is only sanctioned 
if exceptionally high rates are conceded by the 
employers who, knowing the urgency of getting 
damaged ships available for use again with the 
utmost celerity, have often yielded against their 
better judgment to excessive wage demands. Many 
efforts have been made to remedy what is an intoler- 
able position in time of war, but so far these efforts 
have failed completely. The Sub-Committee have 
grounds for believing that other trades unions— 
and a large proportion of the members of the par- 
ticular union concerned—disapprove of the policy 
of the district delegate responsible. It is beyond 
dispute that this policy has resulted, and still results, 
in delaying the completion of merchant ship repairs. 
The Sub-Committee therefore feel that they would 
be failing in their duty if they did not call attention 
to this grave matter, and suggest that suitable 
constitutional action should be taken to make it 
impossible for any individual to hinder the speediest 
possible repair of damaged merchant vessels. 

There is -another practice for which the same 
delegate is primarily responsible. It is well known 
that on ship construction—and also, so far as is 
practicable, on ship repairs—the more modern 
practice of pneumatic riveting has superseded the 
older method of hand riveting. In the locality 
complained of, the introduction of pneumatic riveting 
in ship repairs has been, and still is, stubbornly 
resisted, and, even where it is permitted, the retention 
of an unnecessary man in the squad is insisted upon, 
thus wasting labour of a class in very short supply.t 
This frustration of economy should not be tolerated. 
In other parts of the country pneumatic riveting 
is general, and substantial rebates in the payments 
for pneumatic riveting as compared with hand 
riveting are conceded, a fact which proves beyond 
question that pneumatic riveting is to be preferred 
because it saves labour, time and cost. This same 
delegate will not allow his members to do fire 
watching. 





MERCHANT SHIPBUILDING 


Design of New Ships.—The Sub-Committee have 
received a number of complaints about the design 
of ships now being built to the order of the Ministry 
of Shipping (now the Ministry of War Transport) 
or of private owners under licence from the Ministry. 
Apart from complaints about the speed of these 
ships, it is claimed that their design does not accord 
sufficiently with the accepted modern practice of 
most ship owners. The Sub-Committee fully realise 
that, if large numbers of ships are to be produced 
as quickly and as economically as possible, they 
must be built to standard and simplified designs ; but 
they consider that there should be more consultation 


* From the Twentieth Report from the Select Committee on 
National Expenditure. H.M. Stationery Office. Price 2d. 

+ It is understood that agreement on this point was reached 
a few weeks ago. 








on these matters between the Merchant Shipbuilding 
and Repairs Department of the Admiralty and the 
ship owners, on whose services the Ministry relies 
for the practical management of the ships in service. 

The Sub-Committee were informed that in one 
case the Merchant Shipbuilding Department insisted 
on the installation of boilers which are heavier, 
less efficient and more costly in labour, materials 
and upkeep than the type which some ship owners 
would prefer, and which are, in addition, unpopular 
with the firemen who will have to tend them. When 
a certain ship-owning company asked that the design 
should be reconsidered, and suggested an alternative 
and less costly type of boiler of a well-known design, 
they were told that the Department were not, prepared 
to discuss the question. 

The Sub-Committee recommend that questions 
of design should be further investigated by the 
Merchant Shipbuilding and Repairs Department 
of the Admiralty m co-operation with the Ministry 
of War Transport and the Classification Societies. 

Speed of Merchant Ships.——The Sub-Committee 
have also heard evidence to the effect that the ships 
now building are mostly powered for a speed which 
even in normal times is considered too slow by most 
ship owners for modern traffic. Furthermore, they 
have been informed that these ships are in fact not 
capable in ordinary service even of the speed, which 
they are designed to reach. While the Sub-Committee 
are aware that the speed chosen for merchant ships 
must in wartime be governed to some extent by 
strictly naval considerations, which are outside their 
scope), they believe that the choice of a comparatively 
low speed was dictated by the wish to secure as much 
tonnage in as short a time as possible, since the 
time required to install a ship’s engines to some extent 
varies directly with their power. What is needed 
is not so much tonnage as importing capacity, and 
it follows that an increase in a ship’s speed, by 
enabling her to complete more journeys in a given. 
period, may considerably add to the tonnage which 
she is capable of importing into this country in 
that time. Thus the extra cost entailed by the 
considerable extra horsepower which a higher speed 
demands, and the extra time which such engines 
take to install, may be more than offset by the ship’s 
greater usefulness in service. This leaves out of 
account, moreover, not only the strategical and 
practical advantages which high speed necessarily 
gives to a merchant ship in war conditions, but also 
the fact that faster ships will have a greater post- 
war value—an economic consideration of. no little 
importance. In the light of the experience of the 
last eighteen months the Sub-Committee consider 
that the question of the speed of merchant ships 
should now be reviewed by the Admiralty. 

Cost of New Ships.—The Sub-Committee have 
heard evidence on the estimated costs of ships newly 
built and building. No conclusive figures are yet 
available, for it has taken the responsible Departments 
a very long time to reach agreement with shipbuilders 
on the bases of costs and, therefore, ultimate contract 
prices. The Sub-Committee must point out, however, 
that evidence received by them indicates wide differ- 
ences of view as to the present increased cost of ships 
as compared with the pre-war cost. Some witnesses 
put the increase at 16 per cent. to 20 per cent.; 
others at as much as 40 per cent. to 60 per cent. 
In view of the importance of this question, both in 
regard to immediate needs and to post-war disposal 
of vessels built to Government account, the Sub- 
Committee recommend that the Minister of War 
Transport should institute prompt and thorough 
inquiry into the actual cost of building ships. 

At the time of the Sub-Committee’s inquiry - the 
then Ministry of Shipping had little information 
as to the price the Ministry would have to pay for 
ships building to their account—a position which 
cannot be considered satisfactory. 








LeMMNITE AS A STEEL HarpENER.—Nearly thirty 
years ago a miner named William Lemm found in a gold 
and silver mine at Bellingham, Wash., U.S.A., a rare clay- 
like mineral, which is said to make steel harder than 
diamonds and yet malleable enough for practical use. 
Lemm has devoted much of his life to the development of 
the mineral. He has offered to give away his patents on 
the process by which lemmnite produces harder steel 
cheaply. He turned down a “financially worth-while ” 
offer from Japanese interests. In turn, he has been turned 
down by steel companies, universities, business men and 
politicians. Now, the U.S. Navy authorities are investi- 
gating the properties of lemmnite, and if they accept the 
results of experiments Lemm, -who is eighty years of age, 
will make the United States a gift of his patents. 


Wortp Propuction or Raw Mareriats.—Information 
Department Paper No. 186 is a valuable publication of 
the Royal Institute of International Affairs—price 2s. 6d. 
Its one major defect, for which it cannot be held respon- 
sible, is that it went to press before the occupation of the 
Balkans by the Germans and the opening of the Russian 
campaign. Apart from that, it summarises a kind of 
information that is essential to the understanding of the 
economic war. The first part is given up to a series of 
notes on the principal wartime uses and supplies of raw 
materials and foodstuffs, and in a second part the main 
producing countries and their annual production since 
1937 in metric tons with the percentage of world pro- 
duction are tabulated. In these days when rather wild 
g at national natural resources are not infrequently 
made, it is a great convenience to have figures compiled by 
a reliable Institute. 
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Ait-Operated Pump 





THERE has recently been introduced to the market 
by Ames Crosta Mills and Co., Ltd., of Heywood, 
Lancashire, a new air-operated pump, to be called 
the ‘‘ Pneu” pump. The principle of the operation of 
the device, which has but one moving part, the inlet 
valve, is illustrated by the line engraving. The vessel 
is installed below the surface of the water to be 
pumped. The water therefore passes into the interior 
through the inlet flap valve. As the water rises within 
the vessel it eventually flows over the seal pipe, 

















‘**PNEU’’ PUMP 


forming a trap which isolates the upper part of the 
chamber from the atmosphere. Compressed air from 
an external source, blowing into the upper part of the 
chamber, then forces the water up the discharge pipe. 
The water level in the seal pipe falls coincidently 
with that in the chamber until at the end of the 
‘‘ stroke ” the air escapes around the lower bend of 
the seal pipe, thus releasing the pressure, and the 
cycle re-commences. By means of a float-operated 
controller of the air supply the pump can be made 
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DIAGRAMMATIC SECTION THROUGH PUMP 
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suitable for draining sumps and similar work. An air 
economy valve can also. be fitted if desired to prevent 
any appreciable wastage of compressed air during the 
“suction” stroke. The pump is to be made in 
eapacities up to 100 gallons per minute. It has an 
obvious. application to fluids, such, for instance, as 
sewage which have solids in suspension, as there are 
no moving parts likely to suffer damage. A half-tone 
engraving illustrates the appearance of a pump. 
The: body is made of cast iron or welded steel in a 
hexagonal or any other suitable shape. 








A Lone Brett.—What is claimed to be the longest con- 
veyor belt in the world is 9-6 miles long, and furnishes the 
aggregate for the Shasta Dam, California. This conveyor 
will handle 10,000,000 tons of aggregate during the next 
four years, at a speed of 550ft. per minute. It is illuminated 
for ae entire length and only in the rainy seasons is it 
cove: . 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


The United States Position 


During the first half of this year the rate of pro- 
duction in the American iron and steel industry attained 
a record and the output of ingot steel is given as 40,911,886 
short tons. During the period under review the steel 
industry worked at an average rate of 98 per cent. of 
capacity, against only 72-4 per cent. in the first half of 
1940 and 91-6 per cent. in July-December, 1940. Never- 
theless, it is officially estimated that not enough iron and 
steel is being produced ir the United States, and the Office 
of Production Management is reported to have approved 
projects for the erection of an additional fifteen blast- 
furnaces, which would increase the present yearly pig iron 
capacity of about 57,000,000 tons of 2000 lb. to approxi- 
mately 63,500,000 tons. Some industrial interests, how- 
ever, are not in favour of expanding the American iron 
and steel output capacity, and take the view that it is 
already sufficient to supply reasonable civilian and defence 
requirements, and that expansioh now will only bring 
with it post-war difficulties. However, the Government 
will probably go ahead with its plans and is apparently 
prepared to spend something like 175,000,000 dollars on 
financing the new projects, The domestic demand for 
most kinds of steel remains excellent, and huge quantities 
of plates will be needed for the great shipbuilding drive, 
whilst enormous tonnages of structural, shell and special 
steel are being called for in connection with defence 
purposes. On the other hand, the scrap supply situation 
is causing some anxiety and it is. suggested in some direc- 
tions that the shortage may adversely affect operations 
at the steel mills. Although Britain is said to be taking 
steps to keep down her ye of foreign iron and steel 
to the minimum, British orders for 1,000,000 tons of steel, 
mainly semi-finished material were recently placed 
through the United States Treasury on our account. 
On the export side Great Britain is not encouraging steel 
exports by her own mills, but is diverting orders, where 
possible, to America, and although fears are expressed in 
some British trading and manufacturing quarters that we 
may eventually lose some of our markets, there is little 
reason to believe that such a pessimistic viewpoint is 
justified. 


The Pig Iron Market 


Indications of quieter conditions are apparent in 
the pig iron producing trades, and there is now a suggestion 
that the industry may be “ telescoped ’’ to some extent, 
which would presumably put some furnaces out of blast. 
Although it is not believed that any immediate steps in 
this direction are likely, it is a fact that consumers are 
being encouraged to build up additional stocks. There is 
no shortage of high-phosphorus pig iron, as the demand 
for this description from the light castings makers is quiet 
and apparently likely, to remain so whilst the war is on 
and the building industry continues inactive. On the 
other hand, hematite and low-phosphorus iron needed by 
the makers of heavy castings is less easy to obtain quickly, 
although there are signs that even the hematite situation 
is much less tight than it was. It would appear that con- 
sumers who have turned to refined and malleable iron, as 
alternatives are fairly well satisfied and may even continue 
their use to some extent when hematite is again freely 
available. Forge iron is in only moderate demand and this 
is being met without any difficulty. Basic pig iron is in 
excellent request for steel making, but supplies seem to be 
adequate. 


Scotland and the North 


The Scottish works are still to some extent 
affected by holiday conditions. Meanwhile a good 
demand continues for pig iron, particularly for foundry 
grades from the heavy engimeering shops. Apparently 
supplies are fairly satisfactory, although occasionally 
deliveries are subject to delay. Supplies are helped by 
good arrivals from the Midlands. The steel works have 
resumed after the recent Glasgow holidays with rather 
fuller order books, and plates, merchant bars and steel 
bars are active departments. There is also a large demand 
for boiler plates and tank plates. The situation in heavy 
structural steel remains rather disappointing, but there is 
a fair request for the lighter descriptions. The works 
making special steels are extremely busy, but activity is 
less marked in sheets, tubes and wrought iron. Re-rollers, 
engaged on their usual specialities, are well employed. 
Although holidays have also been affecting business in 
Lancashire, the general rate of activity in the iron and steel 
industry remains high. The local heavy foundries are 
extremely well employed and will probably continue so 
for a good while to come; consequently there is a good 
demand for Midlands foundry pig iron. On the other 
hand, the makers of light eastings remain poorly employed 
and do not look like securing much business while the war 
lasts. Allocations of hematite are restricted, but local 
consumers are able to make do in some cases with special 
grades of refined iron. Good-quality bar iron is in steady 
demand, though the cheaper grades are not too plentiful. 

-diameter steel bars are well called for, but. makers 
of the smaller diameters report declining business. Business 
in heavy constructional steel is slow. There is a keen 
request for special steels and plates, whilst semi-finished 
material is going steadily into consumption. 


The Midlands. and South Wales 


Re-rolling plants in the Midlands have room for 
more orders on their books and some would welcome 
additional contracts for sheets and strip. They seem to be 
well supplied with semis. Bar iron is a fairly good section 
of the iron and steel market, and here also busier conditions 
are hoped for later on, Crown bars are a distinctly dull 
market. Structural steel is extrernely quiet, as the big 
orders booked previously have in many cases been worked 
off. The mills are looking round for more business, which 
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Export quantities are f.o.b. steamer 


is, however, limited owing to the official policy of dis- 
couraging all but essential consumption and of restricting 
exports to the bare minimum. Under these circumstances 
the rolling mills are open to accept business at short 
notice. In the plate department also deliveries are being 
made more quickly, though the call for this material is 
likely to remain heavy, since the wagon builders, shipyards 
and boilermakers are all eager consumers. The Midland 
sheet mills are still moderately busy, but here again 
supplies can be obtained more readily. Cold-rolled strip, 
bright-drawn bars and special steels generally are in 
excellent demand. It is stated that the mills making 
black and galvanised sheets have considerable supplies 
of wasters, for which they would like to find an outlet, but 
this is difficult, if not impossible, under the existing official 
policy. In the Midlands the blast-furnaces are not so 
heavily pressed as they were some months ago, and some 
people are wondering if the industrial concentration policy 
will be applied to the district. In South Wales the general 
tempo of industrial activity is quieter than it was. The 
steel works do not appear to be fully employed, generally 

king, and some furnaces are idle. With the tinplate 
and sheet mills experiencing a smaller demand, in part due 
to Government policy, the outlook for better business is 
not too bright at the present moment. Heavy finished 
steel is moving into consumption more slowly. The output 
of semis, such as sheet bars and tinplate bars, has been 
curtailed ; but, on the other hand, the call for plates 
remains insistent. 


Copper and Tin 


Whilst it is generally agreed that if Soviet Russia 
is to maintain her war effort on its present scale supplies 
of imported copper will be necessary to implement the 
internal production, no evidence has yet been forthcoming 
that arrangements have been made for shipments to 
Russia as has been the case with certain other strategic 
materials. If and when Russia calls for copper some diffi- 
cult supply problems may develop, as at the present time 
the enormous output from the Empire, Belgian Congo, 
South America and the United States, which im the 
aggregate must be about 2,000,000 tons a year, is all 
readily absorbed in the great war effort now proceeding. 
Manufacturers in Great Britain are uniformly busy, and 
only a small proportion of their output is concerned with 
other than Government needs. In the American market 
the demand is maintained at a level which readily absorbs 
all available supplies, and the control of copper has gone 
a stage further with the announcement last week of official 
maximum prices for scrap.... Probably the outstanding 
feature of the tin market here during the past week has 
been the conclusion of arrangements whereby Metal 
Exchange members who are regular dealers in Straits tin 
will participate in the provision of tin for Russia. Some 
good quantities were fixed up on this basis last week, the 
Soviet calling for prompt or early shipment from the 
smelters in the Straits. There is still little disposition 
on the part of the authorities to relax the ban on exports 
of English tin, although recently stocks in official ware- 
houses here have risen rapidly. In July they increased 
by 1000 tons and in the opening weeks of August additions 
of about 270 tons were recorded, although a reduction 
during the last fortnight was registered. In the open 
market trading has been of a modest character and price 
movements narrower with no particular troud. The fact 
that. the Ministry of Supply is a buyer of cash tin at, £256 
tends to peg the market at the lower end, and the isolation 
of the British market, owing to the ban on exports, pro- 
vides little inducement for any appreciable rise. Con- 
sumers in America have been buying spot and afloat tin 
eagerly just recently, but with the maximum price there 
now 52c., this has not been reflected in quotations except 
by a narrowing in the backwardation. 


Lead and Spelter 


The demand in this country for lead remains 
easily within the capacity of the Empire producers, and 
whilst as part of the general policy the allocations of metal 
for non-essential requirements are not particularly large, 
there is no reason to anticipate any stringency in lead 
supplies. It is not uninteresting to recall that similar 
conditions ruled in the lead market during the last war, 
when consumption dropped sharply between 1914 and 
1917. In the present conflict the extensive use of shrapnel, 
which was a feature of the last war, is conspicuous by its 
absence. Despite the big Government constructional 
projects which have been carried out since hostilities 
began, the building trade has used much less lead than in 
normal times,, its net consumption having been further 
reduced by the considerable reeovery of scrap lead. . . . 
The insistent demand for spelter from the war industries, 
notably the brass manufacturers and zine alloy die casters, 
continues to absorb practically all the Empire production 
and a.certain amount of American spelter. The galvanising 
trade is, of course, using appreciable quantities of G.O.B. 
metal, but consumption in this direction is less than it 
was a few months ago, when big Government orders for 
galvanised sheets for air raid shelters and other purposes 
were being executed.. Some further expansion in Empire 
output is to be anticipated, but with the suspension of all 
statistics it is impossible to determine how great this is 
likely to be. Even when full allowance is made for the 
larger production planned in the United States, which is 
already beginning to mature, there seems little prospect 
of the spelter supply situation becoming really easy. The 
domestic demand in America will certainly further increase, 
and present indications are that the annual tonnage 
needed by Britain’s war machine will continue to expand. 








Piywoop In Inpustry.—An authority estimates that- 
there are now over 2000 known uses for plywood. 
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Notes and Memoranda 


> 


Rail and Road 


Amkrican Roap SuRvEy.—A recent survey by the 
U.S. Department of Commerce revealed that at the end 
of 1940 there was a total of 3,065,000 miles of roads in 
the United States. This exceeds the total length of high- 
way mileage in any other country, but the area of such 
roads in square miles is less than in Canada, China, Brazil, 
and the U.S.S.R. 


UNDERGROUND Car Parx.—Construction work is 
now in progress on San Francisco’s Union Square Garage, 
reported to be the first underground parking area in a 
down-town section in North America. This sub-surface 
structure, when completed, will be four stories in depth 
and will have space for 1400 cars. It is located under a 
public park in the heart of the city’s retail shopping area. 


A DanisH Tratn Ferry.—The Danish State Railways 
have now in service the new train ferry vessel ‘‘ Staarebelt.”’ 
She is 339ft. long and her tonnage is given as 3950 tons 
gross. She has two double-acting six-cylinder Burmeister 
and Wain oil engines, generating 5000 H.P., and can do 
16} knots. With this addition the State Railways ferry 
fleet now consists of two older steam vessels and four 
modern motor ferries. 

A GaraGE For SNow PLouGHs.—Montreal spent about 
half a million dollars last year in modernising its winter 
street cleaning system. Its mechanised equipment of 
ploughs, blowers, flushers, trucks and tractors—for side 
walks—number 230 units in all, to accommodate which 
the municipality has erected two great garages. It has 
cost over @ million dollars each year since 1928 to deal 
with the snow problem. 

MoreE SatvaceE.—In common with our British com- 
panies, the Canadian National Railway has inaugurated a 
eampaign of salvage and last year the sale of scrap and 
other material of no further use brought in 4,720,000 
dollars. Permanent way and rolling stock steel scrap 
formed the bulk of the material that went to effect this 
saving. Even timber was turned to account when freight 
cars were stripped. A proportion of it was conditioned for 
re-use, but the balance was sold to dealers for firewood 
and realised 14,837 dollars, mostly in Toronto and Montreal. 


CanaDIAN MorTor-car Inpustry.—Production of 
passenger motor-cars for sale in Canada in 1942 will be 
cut to less than half of the 1940 figure in order to make 
available to industries many thousands of tons of steel, 
alloy steel and iron required for vital war needs. The 
curtailment in passenger car production will become 
effective, it has been stated, by an order which will limit 
production to approximately 44 per cent. of that which 
obtained in 1940. In addition, the Motor Vehicle Con- 
troller will also advise the industry that, should changing 
conditions warrant it, a further curtailment in passenger 
car production may be imposed. Co-operating with the 
Controller, the car manufacturers have agreed to curtail 
the number of models they will produce in 1942. This 
year, 147 various types of passenger car were offered the 
public. Next year the number will be reduced to but 
seventy-nine types of models. With the co-operation of the 
industry, steps have also been taken by the Controller 
towards a greater simplification of the accessories on 
new cars. Essential accessories, such as heaters, defrosters, 
oil filters, and extra windshield wipers, will continue to 
be available on 1942 cars. The forthcoming Order of the 
Controller will not restrict the production of commercial 
vehicles, but the Controller is now engaged in studying 
the situation surrounding the production and demand 
for light delivery trucks, used generally to meet civilian 
needs, and the heavy haulage trucks which, in many 
instances, provide essential transportation facilities for 
war industry. 

Bus SeatTiING ARRANGEMENTS.—The Minister of War 
Transport has been much concerned with the problem 
of providing adequate transport for war workers during 
the coming winter when transport difficulties will be 
increased by shorter days and higher traffic peaks. 
Experiments have therefore been made to see how far 
it would be practicable to increase the carrying capacity 
of existing single-deck buses by rearranging the seats. 
It has béen found that by removing all transverse seats, 
with the exception of those at the rear, and substituting 
seats along the sides of the bus in two opposite rows, a 
typical 32-seater vehicle can be converted to carry 30 
seated and 30 standing passengers, thus raising its 
maximum capacity from 40 (including eight standing) 
to 60. The Minister has accordingly made an Order 
authorising the Regional Transport Commissioners as 
a@ wartime emergency measure only to permit single-deck 
buses engaged on specific services to .carry standing 
passengers up to the total number for which seating 
accommodation is provided, subject to a maximum of 30. 
The Commissioners may impose conditions as to the use 
of the vehicles in this way. Previous regulations did not 
authorise more than eight standing passengers, and the 
new concession will apply only to vehicles which have 
been specially adapted to afford standing room for the 
larger number. Im general, the adapted vehicles will be 
used only for journeys not exceeding 10 miles, and pre- 
ferably for factory services with heavy peak loads. Their 
use, however, will depend on the general needs and 
circumstances of the area, and the number of single-deck 
buses to be converted will be determined accordingly. 


Air and Water 


New Aik Mam Service.—On and from Monday, 
September ist, an air mail service for letters, letter packets 
and postcards will operate between Great Britain and 
Northern Ireland. The advantages of the new service 
over transmission by the normal routes will vary according 
to the time and place of posting. The acceleration will be 





between six and twenty-four hours. Generally, letters 
posted early in the day in England, Scotland and Wales 


will secure no advantage in being carried by air. Letters 
for Northern Ireland posted in London too late for the 
collections in the head districts at noon, and in the sub- 
districts at 10.30-a.m., will secure about twenty-four hours’ 
acceleration. The new air service will not be available for 
correspondence for and from Eire. 

Tacoma BripcE.—The Washington State Toll Bridge 
Authority has authorised the State Highway Director 
to prepare plans for a new span to replace the 6,000,000 
dollars Tacoma Narrows suspension bridge which collapsed 
last November in a storm. The action was taken to 
expedite reconstruction of the strategically located bridge 
as soon as financial arrangements can be perfected. 


CANADIAN AIRCRAFT.—Canada has now fourteen major 
aircraft plants, plus an indeterminate number of sub- 
contracting concerns. Employment in this mushroom 
industry is approximately 25,000 to-day and will be 
30,000 before the end of this year. Production is roughly 
forty aircraft per week. The most important develop- 
ment in Canadian aifcraft production during recent 
weeks was official confirmation of reports that the 
Canadian Car and Foundry Company would build four- 
engined bombers in its Fort William plant. 


For Testing Mopeits.—An American exchange has 
drawn attention to innovations introduced to meet war 
conditions at the U.S.A. Navy’s David W. Taylor Model 
Basin at Carderock, Md. Planned to provide the world’s 
outstanding facilities for determining hull and power 
plant characteristics of naval vessels, the project includes 
two principal buildi an enclosure for two 1200ft. 
long canals or basins in which ship models can be towed, 
and a two-storey and basement building that provides 
shop, laboratory and office space. An.outstanding feature 
is a system of four lines of rail (total length 5000ft.) upon 
which the towing carriages operate which were laid to an 
accuracy measured by 0-005in. tolerance from the curva- 
ure of the earth. 


PARACHUTE ToweErRs.—During the New York World’s 
Fair, towers were erected in the amusement park from 
which those who cared to do so could make a parachute 
descent. Now, two towers, 250ft. high, of riveted steel 
construction, each supported on four concrete spread 
footings, have been constructed at Fort Benning, Ga. 
Cross arms at the top of the towers are 127ft. from tip to 
tip. These towers will provide initial training of para- 
chutists for the U.S. Army. One type provides a free jump 
and the other a captive jump; the only difference being 
the use of descending guide cables for the captive tower, 
whereas the parachutist descending from the free jump 
tower floats down without fixed control. The parachutist 
is lifted by cable and the parachute is tripped by an auto- 
matic releasing device as it comes in contact with the cross 
arm at the top. 

BaRCELONA-BUENOS ArRES SHIPPING SERvIcE.—The 
passenger steamship line between Barcelona and Buenos 
Aires has been re-established with the sailing of the Spanish 
liner “Cabo Buena Esperanza.” The “Cabo Buena 
Esperanza” is a passenger ship of 12,594 tons gross, 
owned by Berge y. Cia, Bilbao. She was built in 1921 
by the New York Shipbuilding Corporation, and has had 
three earlier names—-“‘ Maria del Carmen,” ‘“ President 
Lincoln,” and “ Hoosier State.” As the “ President 
Lincoln” she was owned by the American President 
Lines. She is 516ft. long by 72ft. in beam, and 28ft. in 
depth; propelling machinery consists of four steam 
turbines driving .two shafts through single-reduction 
gearing. A sister ship, the “ President Wilson,” ex 
‘‘Empire State,” was also purchased by Berge y. Cia 
and is now named “* Cabo de Hornos.” 


Miscellanea 

To Maxe OpricaL Guiass.—An event not without 
significance to Canada was the dedication last month of 
Research Enterprises, Ltd.,.at Leaside, Ont., a Govern- 
ment company, set up chiefly to produce optical glass and 
the instruments which require this material for purposes of 
war. The operations have required the training of 
hundreds of young Canadians in glass making, lens grind- 
ing and fine instrument making. 

A NEw Pre Linz.—Progress is reported in a scheme to 
link up Portland, Maine, with Montreal by means of a 
236-mile pipe line, which will make more certain an all- 
year-round supply of crude oil for Montreal refineries. 
It will release four or five hard-pressed tankers for ocean 
service to Great Britain. It is estimated that this pipe line 
will pump approximately 55,000 barrels of crude daily to 
Montreal. It is expected to be in operation this year. 


ELECTRICITY ON THE Farm.—According to the Bulletin 
of the Hydro-electric Power Commission of Ontario, 
nearly 30,000 major electrical appliances were installed in 
the barns in rural areas of that province. Motors for 
power led with 8754, but pumps were a good second at 
8170. Cream separators accounted for nearly 4000 units 
demanding current, with grinding mill fourth (3426). 
Over 2000 milking machines were found to be electrically 
operated. 

Workers Ensoy Goop Muvsic.—Murray Davies, a 
member and organiser of concert tours arranged by the 
Council for the Encouragement of Music and the Arts, 
describes in Industrial Welfare how many ments 
of factories have been openly sceptical beforehand about 
the possibilities of good music and have stated that their 
employees are not used to it. Afterwards they have 
invariably come and expressed their surprise and pleasure 
at the very satisfactory results. 

TREES AND TELEPHONY.—After two and a-half years’ 
inquiry the Tree Clearance Sub-Committee and Distri- 
bution Committee of the Edison Electric Institute has 
presented for Committee approval by the U.S. authorities, 





@ report drawn up to conform with the best practices of 
electric utilities operating in the United States. The 
major objectives toward which this Sub-Committee 
worked were (1) reduction in overall costs due to trees in 
the construction, operating and maintaining of overhead 
lines; (2) to enco' standardisation of electric utility 
tree work for overhead line clearance ; (3) to stimulate a 
greater degree of attention by the electric industry to tree 
preservation within permissible limits ;° and (4) electric 
utility education of the tree interference problem, and 
to devise the most satisfactory solution. 


Macarine Toots ry Canapa.—The Canadian Machine 
Tools Controller, speaking at a convention of the Canadian 
Manufacturers’ Association, has stressed the reconditioning 
of old machines as necessary to bridge the gap until new 
ones are ready. ‘ Manufacturers should use their heads, 
take standard lathes, and use jigs and fixtures to turn out 
their own materials,”’ he said. ‘“‘ There are certain classes 
of tools we simply can’t get. Any idle tools, new or old, 
that could do their work will be taken. We can’t wait. 
Don’t wait for new tools. Patch up the old ones and do 
your best.” 


a 

Australia’s War Work.—According to Mr. Menzies 
there are now 400,000 persons engaged in full-time and 
part-time service in Australia, representing one in four 
of the male population from eighteen to forty years of 
age, while 50,000 are also directly engaged in making 
munitions. Before the end of 1942 Australia would need 
to have 60,000 fighting men and 150,000 munition makers, 
compared with 2700 in the last war. The first two years 
of the last war cost £A. 65,000,000, compared with 
£A. 220,000,000 in the present war. This year alone the 
cost would be more than that of the whole of the last war. 


REryFoRCING Bars.—A special committee of the Struc- 
tural Engineers Society, of New York, appointed to 
co-operate in an advisory capacity with the Concrete 
Reinforcing Steel Institute and the civil engineering 
department of Columbia University on an investigation 
comparing concrete beams reinforced with high yield * 
strength bars of twin-twisted and of hot-rolled type, has 
reported that after weighing all evidence from the investi- 
gation, the committee concludes that there is no basis for 
the “‘ exclusive advantages and privileges accorded to the 
twin-twisted type of reinforcement under the present 
building code provisions of New York City.” 


REsIsTaNCE WeLtpiInc.—The Advisory Service on 
Welding, Ministry of Supply, Great Westminster House, 
Horseferry Road, has issued a Memorandum (No. 4) on 
the Use of Resistance Welding. It is an admirable 
pamphlet and should certainly be in the hands of all 
engineers and works managers who have not used this 
method of welding. It opens with a general description 
and then deals with Spot Welding, Stitch Welding, Pro- 
jection Welding, Seam Welding, Butt Welding, and 
Flash-Butt Welding. In all cases suitable examples of 
each method are presented and essential data given. An 
exceptionally interesting feature is the cost of machines 
of different types to suit different conditions and the times 
of delivery. 

Crvm1aN HELMETS FOR WorkeERS.—The Ministry 
of Home Security in conjunction with the Ministry of 
Supply has arranged for supplies of the civilian steel 
pe a to be available for workers in factories and com- 
mercial premises. These helmets can now be purchased by 
employers at 5s. 6d. each. Employers are asked to 
co-operate by equipping all their workpeople with these 
helmets. They are permitted to claim the outlay as a 
trade expense in computing their profits for taxation 
purposes. It is not intended that workers should be asked 
to pay for helmets, and the helmets may not be sold 
commercially, but in industries where employees remain 
only a short time with the same employer, they may be 
asked to pay a deposit against the return of the helmet. 


Personal and Business 


Mr. J. H. Aston has been appointed chairman of Tube 
Investments, Ltd., in place of the late Mr. Arthur 
Chamberlain. 

WE regret to have to record: the death, at Mallow, 
Co. Cork, of Mr. Sidney R. Lysaght, a director of John 
Lysaght, Ltd. 

THE Minister of: War Transport has appointed Mr. 
F. G. Smith as Repairs Adviser in the Road Transport 
Division of the Ministry. 

Sir Patrick Hennessy, of the Ford Motor Company, 
Ltd., has relinquished his position on the Advisory 
Council of the Ministry of Aircraft Production. 








Forthcoming Engagements 





Saadcete, 


Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Institution of Electrical Engineers 


Sunday, Aug. 3lst: N.E. SrupENts’ SecTION. Summer outing 
to Talkin Tarn, Brampton. 


Institution of Locomotive Engineers 
Wednesday, Sept. 3rd.—Institution of Mechanical Engineers, 
Storey’s Gate, 8.W.1. ‘‘Smoke Deflectors for Loco- 
motives,” H, Holcroft. 5 p.m. 


Institute of Metals 


Thursday, September 4th.—Junior Institute of Engineers, 39, 
Victoria Street, Westminster, 8.W.1. ‘‘ Developments in 
Powder Metallurgy,” W. D. Jones. 6 p.m. 














